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ABSTRACT 
 Access to reliable water and sanitation are two important goals to improve livelihoods 
around the world.  Providing access to improved and safe water resources that are equitable and 
appropriate to local needs is important to improve sustainability long-term. In addition, framing 
access to water and sanitation as basic human rights is often used as a rationale in developing 
new water, sanitation, and hygiene interventions in developing countries around the world. But 
not all countries consider access to safe water and sanitation as a human right. In the thesis, the 
politics of improving and investment in water access and sanitation provision are considered. 
The socio-cultural impacts of lack of sanitation in the lives of residents of Valparaiso de Goias, 
Brazil are explored. During a period of nine months, I also assessed perceptions of water scarcity 
and insecurity, and documented ideas of water reuse and sustainability in the area. I found that 
access to water and sanitation are not viewed as human rights, but as part of a discourse of 
citizenship and a social right. These services are viewed as a responsibility of the State to its 
residents because they are Brazilian and because it ensures improved livelihoods for the 
country’s residents. I also found that access to wastewater treatment infrastructure varied 
throughout the city, though treatment of wastewater remains very important to the study site 
community. In addition, the feasibility of implementing sustainable alternatives to address 
community needs is unlikely, given the infrastructural, financial, and space constraints. Political 
will and support have an important role in increasing and improving access to sanitation 
infrastructure.  Perceptions of water scarcity varied between local residents and water service 
providers and other professionals interviewed. Though water is not perceived as scarce, 
	 vii 
Valparaiso and the Federal District of Brazil are located in a water stressed area, and are 
therefore more susceptible to water shortages and decreased water availability. Finally, 
community-based solutions to address water shortages should be included in the expansion of 
water reservoirs to collect rainwater, the usage of fines and bonuses to encourage appropriate 
water consumption.  
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   CHAPTER ONE: 
INTRODUCTION 
Access to reliable water and sanitation are two important tenants to improve livelihoods 
around the world.  Providing access to improved and safe water resources that are equitable and 
address community’s needs is important to ensure sustainability measures. As the new United 
Nation’s Sustainable Development Goals (SDG’s) transform and shape the way countries around 
the world seek to improve the lives of their residents and use these goals to measure successes, 
special consideration must be given to how access to reliable and improved infrastructure marks 
the difference in defining access to safe water and sanitation in different areas of the world. As 
the preamble to Sustainable Development Goal number 6 states, “due to bad economics or poor 
infrastructure, every year millions of people, most of them children, die from diseases associated 
with inadequate water supply, sanitation and hygiene” (UN, n.d.). In addition, a human rights 
framework is often used in developing new water, sanitation, and hygiene interventions in 
developing countries around the world. But what happens when a country does not consider 
access to safe water and sanitation as a human right? How do politics reflect on provision and 
investment to improve water and sanitation access? This thesis investigates the socio-cultural 
effects lack of sanitation has for residents in the city of Valparaiso de Goias, near Brazil’s capital 
city of Brasilia.  
The study focuses on perceptions of water scarcity in the city of 132,982 people, the ways in 
which its citizens currently address this issue, and how perceptions of the local population vary 
and compare to those of professionals directly working with water/sanitation infrastructure in the 
Federal District and surrounding satellite cities. In this study I examine the role of water as a 
source of insecurity, and the social politics involved in water and sanitation infrastructure 
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provision. In this thesis, I discuss how access to water and sanitation are viewed as a social right, 
and the implications of this view in Brazil and how they reflect access and expansion to 
sanitation systems. By studying water scarcity and infrastructure, the social, environmental, and 
political aspects relating to water provision can be considered in order to have a deeper 
understanding of the relationships between local populations and water as a source of insecurity. 
Finally, understanding the role infrastructure plays in securing access to some members of a 
community, and not others, allows for a deeper understanding of how historical and current 
social issues such as relocation, displacement, and forced migration influence and constraint the 
choices people have in their ability to access water and sanitation services.  
 
Encountering Brazil  
 Thanks to a Fulbright research grant, I was given the opportunity to spend 9 months 
(March-December 2015) in Brazil and look at connections between perceived and observed 
water scarcity, and the way local communities respond to it. My project initially wanted to 
explore sustainable projects that implemented reuse practices and how communities around the 
Federal District of Brazil viewed these technologies. After living with a Brazilian family for a 
couple of months, attending courses at the University of Brasilia, and speaking with local 
residents, researchers, and students, I learned that reuse projects were not common in the area. 
However, the way water had been historically distributed in the Federal District and the ways in 
which surrounding cities (henceforth referred to as satellite cities) and the current impacts it had 
on community members became a significant area of interest. Many explained how water used to 
be provided by the Environmental Sanitation Company of the Federal District (Companhia de 
Saneamento Ambiental do Distrito Federal—CAESB), but sanitation was not provided to many 
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satellite cities, and provision only covered certain areas. I wanted to know, why were only 
certain areas covered and not others? More importantly, why were community members not 
protesting or making larger claims regarding sanitation provision?  
Brasilia is located in the Federal District, and as the capital of the country, protests are 
commonplace and take place often. During my time there I observed public protests regarding 
government employee wages, diminished access to healthcare staff in public hospitals, but more 
commonly were protests about the now ex-president Dilma Rouseff and disagreements between 
political parties. It was impossible to miss the protests as they happened in front of the 
Ministerios, which are located in the center of Brasilia (henceforth referred to as Plano Piloto), 
the same area where the main bus station is located. As part of the Fulbright grant agreement, as 
I attended graduate courses in anthropology at the Universidade de Brasilia, I relied on public 
transportation to attend classes on a bi-weekly basis, therefore allowing me to observe protests 
from a distance.  
In addition, living in the satellite city of Gama provided an interesting initial perspective 
on how residents viewed water access and provision. I was fortunate to meet and then live with a 
host family throughout my stay. Sharing everyday events with my Brazilian family greatly 
helped in providing a deeper understanding of everyday life for Brazilians—an understanding 
that become more relevant as I continued my research project. Participating in family and 
neighborhood events—including many birthdays and feijoadas1—provided opportunities to share 
and learn from family members and local friends and neighbors with whom we interacted often. 
It seemed to me like our neighbors spent a significant amount of water washing their cars and 
driveways, watering plants, and leaving the hose running for hours at a time. This was not water 																																																								
1  Feijoada is a Brazilian dish consisting of beans cooked with a few beef or pork products, and white rice and 
vegetables usually accompany it. It is enjoyed in larger groups (i.e. extended family) and usually done on a weekend 
to allow family members to share time with each other.   
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initially used to wash vegetables or water that came from their washing machine, for example, 
and then reused for cleaning. When attending the birthday party of one of the kids in the 
community, I asked some of the people present how much they paid for water. My host family 
would introduce me as their “foreign daughter” who was in Brazil to do “water research” and 
those questions no longer seemed random to them. At this party, many of our neighbors 
discussed how they did not pay for access to water. I remember asking, “What do you mean? 
Your water comes through pipes directly to every place in your house. How was that paid for?” 
and many attendees started discussing how they had designed their homes and chosen how many 
bathrooms they wanted, etc. I was left even more confused as the dry season began and the smell 
of sewage became more and more potent in the evening hours and very close to the houses. I 
started asking questions about how sewage was treated in the area, and many did not know. “It 
goes under the house; that's why it smells funny when it hasn't rained.” Were the houses built 
with septic tanks? And how were septic tanks adapted to two or three story houses? Was that 
possible? What did people mean by “it smells funny when it hasn't rained?”  
These questions helped frame the research questions for this research study. A deeper 
understanding of the mechanisms behind water and sanitation access and provision became very 
important, as well as the ways in which water shortages impacted communities around the 
Federal District. In addition, many students in academic settings discussed ideas of sustainability 
and reuse—however, I did not see many of these ideas being practiced. As a result, I wanted to 
design a project that considered perceptions not only of those considered as “professionals,” but 
also of residents who live in the area and are impacted by project implementation and decision-
making at local and national levels. The multi-scale nature of this study, contrasting 
stakeholders’ and residents’ viewpoints, allows for the inclusion of perspectives of equal 
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importance, but which impact provision of services at different levels. Stakeholders who were 
interviewed included engineers and other infrastructure professionals, as well as local decision-
makers, researchers, and consultants involved in various aspects related to water and sanitation 
provision. Surveys were conducted with local residents who lived mainly in Valparaiso, with 
some respondents living in Plano Piloto or adjacent satellite cities.  For the stakeholders who 
were interviewed, their direct involvement in infrastructure development and provision would 
provide insight into technical knowledge regarding water, sanitation, and reuse interventions. For 
residents, perceptions regarding the services they had access to as well as knowledge and 
practices regarding reuse could help redefine what interventions should look like in this area.        
Research Questions  
The overarching research question for this thesis is:  
Does the local population, local government, and the local water supply company view 
limited access to sanitation as a problem? 
To address this question, the thesis assessed the following questions: 
1. What are the perceived problems that result from the lack of a sanitation system in 
Valparaiso at the city level? In particular, what are the perceived socioeconomic and 
health impacts of the lack of sanitation? 
a. How does that lack influence other realms of the everyday lives of this 
community (at the household and neighborhood levels)?  
2. What are some of the current ways in which the local population is addressing their 
lack of sanitation?  
a. Are there any sustainable options currently being considered to address the 
problem at the city level? If so, which are they?  
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b. Are there infrastructural, political, or other structures in place that are 
hindering the implementation of a sanitation system? If so, what are they?  
3. Do local populations and stakeholder groups consider water scarcity or insecurity a 
problem in their community? How is this currently being addressed, if it is being 
addressed at all? 
a. What are local perceptions of water reuse? Is water reuse an option being 
considered?  
Methods 
 The research project used a mixed-methods approach to achieve its findings. Ten semi-
structured interviews were conducted with water professionals specifically working in the areas 
of water infrastructure, treatment, distribution, and social impact, as well as members and 
decision makers of the local government in order to obtain a professional and technical 
perspective on water and sanitation provision in the areas of the Federal District and Valparaiso. 
In addition, 46 survey interviews were conducted with community members living in different 
areas of Valparaiso. Survey respondents were randomly selected along the main areas of 
Valparaiso; including hubs for shopping, dining, and social gatherings. This was done to ensure 
the safety of the researcher. Efforts were made to ensure a similar number of male and female 
participants were recruited to complete the survey. This project implemented the use of KoBo 
Toolbox—an open-source mobile digital data collection application used to collect data using 
Android devices—to more accurately collect the GPS location and responses of all participants. 
Usage of this data collection software allows for more compatible collection and analysis of the 
data gathered. Surveys were initially written in English, translated to Portuguese, and then back-
translated to English in order to ensure accuracy (Bernard, 2011). This project implemented the 
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use of Grounded Theory (Bernard 2011:429) to look for common themes that emerged from 
interview texts and field notes. Grounded theory is an inductive technique that allows the 
researcher to look for patterns and “discover theories… grounded on empirical data, about how 
things work” (Bernard 2011:435). Common themes were connected to theoretical models used 
for this project, and then used as categories to code interviews according to these themes 
(Bernard 2011:435). Use of semi-structured interviews also allowed for the identification of 
themes and patterns, which were later used to code the interviews (LeCompte and Schensul 
2013). Preliminary expected themes included sustainability, sanitation, sanitation issues, water 
shortages, water reuse, water systems, efficacy, perceptions, barriers and challenges. The 
interviews were then coded to analyze patterns and common themes found within the interviews. 
Themes and trends derived from these codes were identified, and shaped some of the major 
themes discussed in later chapters. In-person surveys are considered to be useful in reaching a 
population that one may have limited access to, while at the same time allowing the researcher to 
answer any questions or fill in any gaps (Bernard, 2011). Quantitative responses were analyzed 
using Excel and IBM SPSS (version 23). Finally, these methods were paired with significant 
participatory observation throughout a 9-month stay living in the Federal District of Brazil as 
part of a Fulbright Research Grant. The research study received approval from the Research 
Integrity and Compliance Institutional Review Board (IRB) from the University of South 
Florida.  
Data Collection  
 Surveys were collected during the months of November and December 2015, primarily in 
the city of Valparaiso the Goias, with some collected in the next closest satellite city of Gama 
and Brasilia (referred to as Plano Piloto). Surveys were collected via Android devices and the 
	 8	
data were saved and uploaded to KoBo toolkit for analysis. Interviews were conducted at various 
offices and conference rooms where stakeholders worked, depending on the availability of the 
participant. The interviews were audio recorded to ensure accuracy, and the audios saved under 
password-protected external hard drives. Notes were collected for each semi-structured interview 
with key stakeholders as well as all resident surveys. The interviews and surveys were paired 
with participant observation and a review of the literature assessing water scarcity and insecurity, 
effects of climate change in the Federal District and the country of Brazil, water and sanitation 
infrastructure, and current practices of water reuse in the country and abroad.   
Positionality  
 This project was conducted from March-December 2015. The Fulbright Program’s 
purpose is “to increase mutual understanding between the people of the United States and the 
people of other countries.” As a recipient, and much like many anthropologists, my role was 
often one of mediator—one between the perceptions of what a U.S.-citizen represented/is 
supposed to represent, and Brazilian residents. Even with the incredible growth of globalization 
and the ease of travel from one country to the next, it is important to mention that in the vast 
majority of community members, stakeholders, and everyday encounters I had during my stay, I 
was reminded at some point or another that I was the first “American” they had personally 
encountered. As a dual Colombian/American citizen, this had multiple effects—I was an 
American citizen when it came to having “preferential” access to government meetings and 
securing interviews; I was Colombian for every other encounter I had. In fact, most of the people 
I interacted with preferred that I refer and introduce myself as Colombian and not American, as 
perceptions at the time of this research of American citizens were not very positive. What this 
meant for the research study was that I was able to secure interviews with stakeholders at the 
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local government level with more ease due to 1) being American and 2) being a Fulbright 
recipient. Once interviews and surveys started, and participants learned of my background, I 
noticed people opened up more; oftentimes they would say “…but you get it; you’re like us.” I 
believe this allowed the research to encapsulate both professional and personal views regarding 
the many facets impacting access to water and sanitation in Valparaiso—those of stakeholders as 
professionals, but also as residents of the area and concerned citizens who shared a similar 
background with me and therefore felt they could be more open when discussing concerns, as 
discourse surrounding political corruption and uneven provision of services is commonplace in 
Colombia.   
As part of the Fulbright, I was also required to partner and enroll in a Brazilian university 
and take courses related to my discipline. I subsequently enrolled in the graduate program in 
Social Anthropology at the Universidade de Brasilia (Programa de Pós-Graduação em 
Antropologia Social – PPGAS). Continuous contact and partnership with other graduate students 
and faculty who are deeply involved and passionate about the underpinnings of Brazilian politics 
and access to resources by “neglected” populations throughout Brazil enabled the improvement 
of the survey instrument used for the research study, provided a better understanding of social 
politics and how they are viewed in the country, and shaped my everyday interactions both in 
and outside Brazilian academia.  
Overview of Study Findings  
I provide a brief overview of findings here, which are grounded in the detailed analysis of 
ethnographic and survey data in the remainder of the thesis. The research shows that challenges 
regarding access to a sanitation system start from the difficulty in accessing information 
regarding the presence or absence of a sanitation system. Information varied from the Federal 
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District and the adjacent state of Goias. The study also found a disconnect between residents’ 
knowledge regarding whether there was any access to a centralized wastewater system or the use 
of other non-centralized treatment options, as well as knowledge about how wastewater was 
removed from local households. Concerns over environmental impacts and consequences due to 
lack of access to a sanitation system were also prevalent; concerns specifically focused on the 
way homes were built and lack of technical knowledge implemented to ensure non-centralized 
options do not have negative impacts on local groundwater sources.   
In the process of carrying out the project, I found that historical and political concerns 
shaped access and provision to sanitation. Houses located in many of the satellite cities of the 
Federal District of Brazil and the adjacent State of Goias are largely built with an underground 
cement opening to collect waste derived from toilets. Lack of access to the centralized system 
meant families and homeowners need to find alternate ways to collect sewage—even if that 
comes with the risk of polluting local groundwater sources. The satellite cities on the outskirts of 
the Federal District were founded because they were more affordable than land in the new capital 
of Brasilia, and the “illegal” distribution of land—one that was not approved by local 
governments at the time of inception—where all of these immigrants were more or less forced to 
live has now caused multiple issues in obtaining access to water infrastructure.  “Illegal” 
distribution of the land, therefore, translates into uneven and unlikely access to national funds to 
improve local water infrastructures. Families in these areas are therefore are left behind as the 
country attempts to catch up to the quick expansion of land and local populations. Thus, I argue 
that viewing water and sanitation as a social right becomes key in understanding the many 
aspects that influence service provision.  
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Lastly, I found that at the time the study was conducted, water reuse options were already 
being implemented at the household level throughout the city of Valparaiso. Obstacles to 
implementing larger sustainable projects include lack of political will of local government 
representatives and associated funding for these projects, a perceived lack of community 
knowledge on how to use current systems, and how these behaviors could negatively impact the 
implementation of one that reused water. Finally, the findings of the project suggest that 
increasing rainwater collection as a city-wide initiative would improve access to water for 
secondary uses during the dry season, and would provide for an opportunity to use non-potable 
water to address some of the natural impacts brought upon by the extreme arid weather in the dry 
months. These results are discussed in greater detail in the final chapter of the thesis. 
Organization of the Thesis 
 The thesis consists of four additional chapters, which are outlined here. Chapter 2 
consists of the review of the literature regarding international development and water and 
sanitation; anthropology, water, and sustainability; water as a social right and “water 
citizenship”; and places the discourse of water as a source of insecurity as the basis for the major 
findings of this research. Chapter 2 also includes a background of the research site, discusses 
how water and sanitation are provided to the site, and some of the current projects that have 
already been developed to protect damage to local groundwater resources and water 
infrastructure. Chapters 3 and 4 are the main results chapters and include analysis of both 
qualitative and quantitative data sets. Chapter 3 discusses professional and community 
perspectives regarding water shortages and water scarcity in Valparaiso de Goias, perceived 
alternatives, and perceptions if wastewater reuse. Chapter 3 also discusses perspectives regarding 
controlling access to water, how water should be distributed, and perceived barriers of a 
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sanitation system. Chapter 4 discusses sanitation and wastewater management and the argument 
of water as a social right versus a human right; including access to land and political influences 
in water provision. Chapter 5 is the conclusion and recommendations chapter. It provides a 
discussion of the major findings and how they relate to both the research questions and possible 
future policy recommendations and applications. The research will contribute to a growing body 
of literature in anthropology on water scarcity and water infrastructure (Cairns et al., 2014), 
Wutich and Brewis, 2014, Murtinho, et al., 2013, Martinez-Alvarez et al, 2014).		
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	 13	
CHAPTER TWO 
Literature Review And Background 
 This research study revolved around the overarching question: Does the local 
population, local government, and the local water supply company view limited access to 
sanitation as a problem? The study wanted to focus on the perceived problems resulting from 
the lack of sanitation in the area, how these impacts other realms of everyday life in Valparaiso, 
and some of the ways in which the population deals with a lack of sanitation. Additionally, the 
project wanted to assess what sustainability meant to local stakeholders, its perceived value, and 
whether more sustainable options are being considered to address the problem of water shortages 
and scarcity, as well as whether any infrastructural, political, or other structures hindered the 
implementation and expansion of a sanitation system in the area.  
This chapter will first discuss how lack of access to improved water sources and 
sanitation impact livelihoods around the world, the ways water scarcity is viewed as a source of 
insecurity, the role water and sanitation have in international development, and the water, 
sanitation, and water reuse nexus and its impacts on local environments. The chapter will then 
discuss the connections between anthropology, water, and sustainability, followed by a 
discussion on the use of political ecology as the theoretical framework for this research study. 
Next, the chapter will discuss water and citizenship, and the role water access plays in 
determining the political implications behind equitable water provision for all. Finally, the 
chapter will provide detail on the research site for this study, the current situation regarding 
water supply and lack of sanitation in the state of Goias, Brazil, and the use of centralized water 
systems and water shortages.  
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Introduction 
Water access is now considered one of the greatest challenges many communities around 
the world will face in this century (Wutich & Brewis, 2014, p. 444). Water insecurity has been 
defined as “insufficient and uncertain access to adequate water for an active and healthy 
lifestyle” (Tsai et al, 2016, p. 281). Lack or inappropriate access to sanitation infrastructure and 
inappropriate hygiene practices account for over 2 million deaths per year throughout the world 
(WHO, 2014). Most of these deaths could be prevented if more international attention was given 
to water, sanitation, and hygiene issues (Bartram & Cairncross, 2010). According to the 2014 
U.N. Millennium Development Goals (MDG) Report, 2.3 billion people now have access to 
improved drinking water; yet there are a couple of important factors to consider. First, 748 
million people worldwide still do not have access to improved drinking water, and 173 million of 
these access water through rivers, streams or ponds (The Millennium Development Goals 
Report, 2014). The remaining 575 million people are currently relying on untreated and 
unprotected water sources. Even when community members are categorized as having access to 
improved water sources, this does not translate into being water secure and having reliable 
access to water (Tsai et al, 2016). Secondly, although there was a large increase in the amount of 
people who now have access to improved drinking water, this does not mean that the water is 
safe, as “many improved facilities are microbiologically contaminated” (United Nations, 2014, 
p.44). In terms of sanitation, although 64 percent of the world’s population now has access to 
improved sanitation, over 2 billion people still lack access to it and 1 billion people still resort to 
open defecation (United Nations, 2014, p.45). This poses many disadvantages, as “the time lost 
in collecting water and seeking somewhere to defecate could be valued at US$63 billion 
annually” (Bartram & Cairncross, 2010). Not only that, but the water being accessed through 
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improved means is predominantly contaminated with feces by the time it is consumed (Bartram 
and Cairncross 2010). According to the literature, the risks and burden of disease caused by lack 
of appropriate water access, infrastructure and sanitation is an important factor to consider when 
interventions are being designed and implemented. In a retrospective data analysis of 145 
countries, public health professionals found that out of 1.50 million diarrheal deaths, the 
inadequate access to water, sanitation and hygiene (WASH) accounted for 502,000 deaths related 
to inadequate water and 280,000 deaths related to inadequate sanitation (Prüss-Ustün et al., 2014, 
p. 899). The promotion of hand washing and hygiene would have also prevented another 
estimated 297,000 lives (Prüss-Ustün, et al 2014, p. 899), though access to appropriate water and 
sanitation is required. Understanding the many problems that arise from insufficient access to 
appropriate sanitation, water, and hygiene practice allows for the development of opportunities 
that prevent diarrheal diseases and other diseases that negatively impact public health worldwide 
(Prüss-Ustün, et al 2014, p. 894). 
A large proportion of the numbers mentioned on the MDG report include populations in 
Latin America, where there are various concerns as to how to successfully reach MDGs within 
such diverse populations cross-culturally, as well as within the same country. Some of these 
issues include regulation of service providers, improvement of inefficiencies in already-
implemented systems, increased dependence on foreign investment for infrastructure and its 
consequences, and the fact that implementation of more sanitation services “leads to an increase 
in the discharge of wastewater, which is one of the main sources of pollution” (The Millennium 
Development Goals: A Latin American and Caribbean Perspective 2005, p. 201). 
This ethnographic research project looked at the socio-cultural effects lack of sanitation 
has in the city of Valparaiso, Goias, in the country of Brazil. The project also looked into the role 
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water scarcity plays in this city, the ways in which its citizens currently address this issue, and 
seeks to have a better understanding as to how this issue began. The project assessed whether the 
local population and the local water supply company Companhia de Saneamento Ambiental do 
Distrito Federal (Environmental Sanitation Company of the Federal District) (CAESB) view 
lack of sanitation as a problem, and the current ways in which both are dealing and handling the 
issue.  
Given that water scarcity, as a source of resource insecurity, affects many realms on the 
lives of the general population, research that studies these different repercussions, as well as how 
they relate to a larger discussion “in the face of climate change, population growth, globalization, 
and political uncertainty” are lacking (Wutich and Brewis 2014, p. 455). As discussed by 
anthropologists Wutich and Brewis (2014), the parallels regarding theory and coping 
mechanisms of food scarcity are very extensive and easily found in the literature; the work 
regarding water scarcity is very limited. This project aims at increasing the anthropological 
knowledge found in the literature regarding resource insecurity from a critical perspective, 
specifically increasing the literature in unpopular cities in Brazil.  
Water Scarcity and Insecurity  
Water scarcity has become a prominent source of concern in the recent years. As the 
United Nation discusses, “Water scarcity is among the main problems to be faced by many 
societies and the World in the XXIst century. Water use has been growing at more than twice the 
rate of population increase in the last century, and, although there is no global water scarcity as 
such, an increasing number of regions are chronically short of water” (United Nations 
Department of Economic and Social affairs, 2012). Attention to issues of climate change and its 
effects on communities around the world have therefore brought together international aid 
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organizations, local professionals, and individuals together in an attempt to find sustainable 
solutions at different scales. Concerns regarding access to reliable sources of water and sanitation 
infrastructure are at the forefront in attempts to secure water and sanitation as human rights. 
Domains of water insecurity have been shown to disproportionately affect women in 
areas where access to water is limited and also impacts other realms of everyday life. In their 
study, Tsai et al (2016) used the Household Insecurity Access Scale (HWIAS)—an adaption of 
the Household Food Insecurity Access Scale (HFIAS) (Swindale & Bilinsky, 2006)—to assess 
views regarding quantity and quality of water, practices to deal with lack or inadequate water, 
and concerns of fear and anxiety due to the inability to have reliable access to water in their 
community. The study participants belonged to the same households in Mbarara District, 
Uganda; the researchers found significant differences between perceptions of water scarcity 
amongst male and female participants of their study. Specifically, the study found that women’s 
disparities in survey scores mainly focused on areas of accessing water from unreliable sources; 
concerns or “worry;” and not having access to as much water as required (Tsai et al., 2016, p.  
287). This study is particularly important because it demonstrates that even when policies—such 
as the Millennium Development Goal 7c target: “Halve, by 2015, the proportion of the 
population without sustainable access to safe drinking water and basic sanitation”—are present 
and women and community members are categorized as having access to improved water 
sources, these policies not translate into being water secure and having reliable access to water.  
 Water insecurity has also been shown to disproportionally influence psychosocial distress 
in women living in water scarce communities. In a study assessing water insecurity and its 
impact on women, Edward Stevenson and his colleagues (Stevenson et al., 2012) found that in 
communities in South Gondar, Ethiopia, not only is access to water driven by where they lived, 
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but also by seasonal changes between the dry and rainy seasons. The study found that 
responsibilities for determining where to collect water fell on 93% of the women who 
participated in the study, as well as 98% stating they made the decisions regarding the quantity 
of the water that was collected without consulting other members of the household, even if other 
significant decisions, such as determining where to access healthcare, fell at significantly lower 
percentages [60-80%] (Stevenson et al., 2012).  
 Lastly, Geere and Cortobius (2017) bring forth attention to the burden caused by water 
fetching in countries throughout the world; a responsibility that most often lies on women, 
especially in areas of needed growth and development, such as sub-Saharan Africa (Geere & 
Cortobius 2017, p. 513). By analyzing data from 29 Multiple Indicator Cluster surveys (MICs), 
Geere and Cortobius sought to understand global patterns of water collection responsibilities in 
households, the time spent in water fetching depending on the country and region, and how the 
proportion of households who had to retrieve water from off-plot locations differed by country 
and region (Geere & Cortobius 2017, p. 514). Their study found that 28.8% of the 152,073 urban 
households surveyed still had to access water from sources outside of their house and yard; 
46.26% of women in urban areas and 60.88% in rural areas were in charge of fetching water, 
though men in urban areas shared almost the same percentage in terms of water carrying 
(41.83%); the average time to collect water in urban areas varied from 10 to 65 minutes. In this 
case, their work demonstrates that if attention is not given to water fetching practices, 
sustainability and growth expected by the improvement of access to water will not be observed 
and water scarcity will still be observed and impact all members of said communities (Geere & 
Cortobius 2017, p. 515).  
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 These studies provide more evidence supporting the idea that women are more often 
aware and negatively affected by issues of water scarcity than men in the same communities.  In 
Uganda for example, the authors discuss women’s role in local agriculture, as well as food 
collection and preparation (Tsai et al., 2016, p. 289). In the study presented by Stevenson and his 
colleagues (2012), the qualitative portions of the project demonstrated how inadequate or 
insufficient access to water directly impacted psychosocial stress in women in South Gondar, 
Ethiopia. In Geere and Cortobius’s study, the findings demonstrated that water insecurity 
impacts not only rural areas but also those urban areas that are becoming more heavily populated 
due to forced migration and famine, and the negative impacts lack of infrastructure plays in 
public health and infectious disease communities (Geere & Cortobius 2017, p. 522). These 
studies also demonstrate the value of implementing qualitative variables in the development of a 
scale instrument to assess water scarcity in order to appropriately provide data that represents the 
various aspects that affect and influence communities who may not be perceived as water scarce 
but who in reality are.  Lastly, the studies discussed in this section bring forth the importance of 
considering access to reliable water sources and their implications to public health, population 
growth, and sustainability in rural areas, given that many of them include informal settlements 
that are considered “illegal” and therefore lack the infrastructure expected in urban areas to 
provide services for refugee populations (Fry, Schweitzer, & Mihelcic, 2014; Geere & Cortobius, 
2017; Mellor, Watkins, & Mihelcic, 2012; Zhang, Prouty, Zimmerman, & Mihelcic, 2016).  
Water Insecurity, Sustainability, and Vulnerability  
 The term “sustainability” has been a key focus both in academia and in practice since the 
early 2000s. For engineers, sustainability science and engineering “integrates industrial, social, 
and environmental processes in a global context,” and it merges “information and insights across 
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multiple disciplines and perspectives with the common goal of achieving a desired balance 
among economic, environmental, and societal objectives” (Mihelcic et al., 2003, p. 5314). 
Though water and sanitation infrastructure initiatives have sought to include a sustainability 
component—one that ensures the continuity of said project or intervention—socio-economic and 
cultural components may seldom be considered as part of this endeavor.  Such is the case with 
the Iñupiaq in Alaska (Eichelberger, 2014), where access to reliable water and sanitation 
infrastructure requires a level of sustainability before it is implemented. In this case, 
sustainability entails the ability of local populations to economically contribute back to the 
system by means of fees (“local cost recovery mechanisms”), projects that are low-cost, or 
“demonstrations of financial commitments (both past and present)” (Eichelberger, 2014, p. 485). 
Through their use of narratives, the Iñupiaq demonstrate that issues of suffering, disease, and 
health concerns and safety are being placed in the backburner instead of explanations as to why 
economic sustainability is not present, thus setting them in a downwards spiral that continues to 
make them vulnerable and continues to deny them reliable access to infrastructure to decrease 
water insecurity and improve public health (Eichelberger, 2014, p. 485).  
 Other pressing concerns such as climate change and increased urbanization must also be 
considered when assessing sustainability of water systems and the levels of vulnerability and 
uncertainty they create, or exacerbate, in populations with limited and unreliable water access 
and infrastructures. In their work, Kelli Larson and her team describe their partnership with 
Arizona State University’s Decision Center for a Desert City (DCDC), and discuss how issues of 
climate change, policy development, and water sustainability are mitigated in urban settings 
(Larson, et al, 2015). Their work highlights the importance of stakeholder involvement, scientist 
and policy-maker partnerships, and decision-support tools to inform practices and decision-
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making in our current era (Larson, et al, 2015, p.14775). Research methodologies such as 
anticipatory modeling and geospatial techniques, methods generally used in academic settings, 
provide novel approaches that can be implemented to assess concerns of vulnerability, 
uncertainty, and informed policy-making decisions that will impact local environments and local 
populations (Larson, et al, 2015, p. 14775). The development of appropriate policies that take 
into consideration existing environmental and human demands will be of outmost importance as 
changes to human population and environmental instability shift reliable access to water sources.  
International Development, Water, and Sanitation  
A strong push in international development over the last 25 years for improving access to 
water and sanitation, the result of the expansion of NGOs and many governments that are 
focused on this issue, has greatly changed and affected societies across the globe. Recently, there 
has been an increase in the development of initiatives, policies, and infrastructures aimed at 
addressing problems of sustainable water access affecting the poor (Barnes, Roser, & Brown, 
2011; Wutich, 2009).  
As is often cited in the literature, interventions have at times been unsuccessful; often 
times exacerbating the initial problem while simultaneously raising larger obstacles that will 
continue to affect the community in question (Mathew 2005, Brikke and Bredero 2003, Schouten 
and Moriarty 2003; Barnes 2009). Some of these problems include a “poor initial planning 
process” (Barnes et al 2011, p.168), inappropriate infrastructure used for the development of 
projects, and a lack of implementation of sustainable water systems; including many unfinished 
projects  (Barnes et al 2011, p. 169). Research suggests that up to 60% “of existing rural water-
supply systems are inoperative at any given time” (, Brikke and Bredero 2003 as cited in Barnes 
et al 2011, p.169). Thus, water shortages around the world are causing local governments, 
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development agencies, and researchers alike to develop new mechanisms to improve water 
access or enhance systems that are already in place, while at the same time ensuring that such 
implementation is sustainable.  
Environmental engineers and environmental policy researchers have discussed how more 
often than not the main issue is one of poor planning, and its ripple effects are seen throughout 
both the implementation of the project and the long-term (Barnes et al 2011, p.170).  Barnes et al 
suggest that if in the beginning there not enough capacity from developing agencies, this will in 
turn cause poor planning, followed by unsustained projects, and ultimately sustained poverty 
related to water and sanitation (Barnes et al 2011, p. 170). Given that projects from development 
agencies have been around for over 40 years, the main concern that arises is that low capacity 
could be connected to using the wrong tools to assess the needs of countries in the developing 
world (Barnes et al 2011, p.170). Understandably then, the main issue involved with 
development tools is that although they may take into consideration that planning is required, 
they fail to account for “the financial and social implications of technical options” used for 
project implementation (Barnes et al 2011, p.170). They are also often impractical, as they are 
complex and time-consuming (Barnes et al 2011, p.170): two things that developing agencies 
oftentimes cannot accommodate. If unsuccessful planning occurs at the beginning stages of 
project development, the chances of a sustainable project are significantly lessened. This study 
also found that working on developing relationships between development agencies and the local 
population plays a significant role in whether the systems will be sustainable in the long-term, 
and that most planning frameworks do not take the importance of the development of these 
relationships into account (Barnes et al 2011, p. 180). Advice of culturally appropriate means of 
communicating with the local population, inclusion of local population and government in the 
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decision-making process, and continuous contact with the community involved were also 
excluded from planning frameworks (Barnes et al 2011, p. 187). 
Anthropologist Amber Wutich brings forth another significant example of the importance 
external social institutions and factors have regarding the sustainability of a water institution in 
times of water insecurity (Wutich 2009, p.180). In her study of a common pool resource (CPR) 
water institution in rural Cochabamba, Bolivia, Wutich found that the rules followed by this 
institution—uniformity, proportionality, and continuity—enabled every community member that 
is capable, to have “fair and equal access to water” from the system (Wutich 2009, p. 188). This 
is important because it demonstrates that if the population in question understands and respects 
the rules followed by the institution, long-term sustainability of the institution and water access 
will be more certain. Wutich also found that allowing a few members of the community to 
receive free water access enabled them to meet their daily water needs (Wutich 2009, p. 189). 
Lastly, Wutich found that protecting small and local water institutions—including local water 
boards—from inequalities at the macro level and including “vast political, economic, and 
ecological inequalities” would enable their enable long-term sustainability (Wutich 2009, p.189).  
As can be seen from these studies, there are many factors at play in the area of water 
scarcity and how it is addressed at the local and larger levels. Taking into consideration the many 
social issues and implications that are likely to arise during the inception, implementation, and 
completion of a project—as well as how these issues and interactions must be understood by 
developing agencies—have to be taken into consideration if a sustainable result is desired.    
The Water, Sanitation and Water Reuse Nexus 
Water scarcity affects local populations as well as their local ecosystems. Water scarcity 
is defined as the inadequate access to the appropriate quantities of water needed for human and 
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environmental uses (White, 2012). This research follows Geere and Cortobius’s definition of 
water security, as “the availability of an acceptable quantity and quality of water for health, 
livelihoods, ecosystems and production, coupled with an acceptable or tolerable level of water-
related risks to people, environments and economies” (Geere & Cortobius, 2017, p. 513). Water 
scarcity is often assessed by the water poverty index; “this approach attempts to take into 
account the role of income and wealth in determining water scarcity by measuring: (1) the level 
of access to water; (2) water quantity, quality, and variability; (3) water used for domestic, food, 
and productive purposes; (4) capacity for water management; and (5) environmental aspects” 
(White, 2012). Anthropologists define scarcity as “the absence of sufficient resources to support 
human needs” (Durham 2014[1979] , p. 444). They also delineative the three water insecurity 
dimensions: “1) inadequate water supply, 2) insufficient access to water distribution systems, 3) 
season variability of water sources” due to climate variation (Wutich and Ragsdale, 2008). For 
the purposes of this research, sustainable access to water will be “characterized by: equitable 
access amongst all members of a population to continual service at acceptable levels providing 
sufficient benefits, and reasonable and continual contributions and collaboration from service, 
consumers, and external participants.” (Schweitzer & Mihelcic, 2012, p. 20).  
According to Wutich and Brewis, and following WHO guidelines, defined “human water 
needs are, minimally, 3–7 L per capita daily (lpcd) for drinking and 5+ lpcd for consumption and 
household use” (Wutich and Brewis 2014; Gleick 1996; WHO 2005). Lastly, “Resource scarcity 
estimates indicate that, globally, 870 million people experience chronic hunger and that 783 
million people lack access to safe drinking water (United Nations 2012; Wutich and Brewis 
2014, p. 445). This ethnographic research project will follow this anthropological definition of 
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scarcity as it allows for flexibility in the responses from research respondents/subjects, but will 
also be guided by the technical definition of sustainability science employed in engineering.   
 Engineers, policy designers, environmental scientists, geographers, and agriculture and 
food systems professionals suggest that the problem of water scarcity could be addressed with 
the implementation of improved infrastructure “that harvests, stores, treats, and transports water 
for agricultural, industrial, and municipal uses” (Grant et al., 2012, p. 681). While in 
industrialized countries (often referred to as Global North), such implementation is shown to be 
beneficial in certain ways, it also increases “environmental footprint” and energy demands 
(Grant et al 2012, p. 681). In developing countries, such systems are oftentimes unaffordable, yet 
its implementation is required to satisfy human water demands (Grant et al 2012, p. 681). These 
professionals have classified water as consumptive and nonconsumptive; this classification 
depends on the water’s readiness to be reused. Water in nonconsumptive use can later be treated 
and reused. “If a nonconsumptive use degrades the quality of the water (for example, by adding 
contaminants), it is said to generate wastewater” (Grant et al 2012, p. 681). Flushing water is the 
most common example of domestic wastewater; wastewater in essence can be gathered and 
treated so that it can be used for potable and nonpotable uses (Grant et al, 2012). Though it is 
suggested that water productivity should be improved, wastewater reuse is a very suitable 
alternative to higher-quality water use in areas such as agriculture, and industrial and municipal 
uses, which are globally the largest uses of water (Grant et al., 2012; Verbyla et al., 2016; 
Verbyla, Oakley, & Mihelcic, 2013). Water reuse is already implemented in many places 
throughout the world. Hong Kong’s current system has decreased municipal water use by 50%; 
the use of rainwater and greywater for things such as flushing and irrigation could also decrease 
household municipal water use by at least 50% (Grant et al 2012).  
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Anthropology, Water, and Sustainability  
Anthropological research around water and sustainability has increased in recent years 
(Wutich 2009, Orlove and Caton 2010, Barnes, et al 2011, Wutich and Brewis 2014). Orlove and 
Caton discuss how anthropologists have studied some of the realms around water use, value, 
distribution, and politics of water; as well as how analysis of water —what they refer to as a 
“waterworld”— should include use value, equity, governance, politics, and knowledge, as its 
focal points (Orlove & Caton, 2010, p. 401-404). Anthropological work in the area of water and 
sustainability must consider the importance of how water cuts across different realms in a 
society, and all of these aspects are interconnected in many ways. Orlove and Caton (2010) 
emphasize the need to take these relationships into account when assessing and proposing ideas 
about water use and reuse. Lastly, Orlove and Caton remind us of the importance of the 
relationship between watersheds and stakeholders; and how they both ideally work together to 
ensure the sustainability of the watershed and water use (Orlove and Caton 2010, p. 407). 
 Water has historically been seen either as a resource that should be available to all and a 
human right, or as a commodity that only the wealthy can access (Johnston, 2008). This problem 
also comes with the dual but different approaches that attempt to address it. While on one side a 
humanistic and environmental approach is used as a way to tackle the problem on the ground 
while taking into consideration a local context, large corporations and funding entities approve 
and complete projects at an amazing speed on the other side of the spectrum (Johnston, 2008). 
As explained by Johnston, both water scarcity and water demand could be considered relative 
constructs, but from these constructs, researchers can learn and assess what values have been put 
into both of these areas by a local community, and how these in turn shape different realms in the 
lives of the community in question (Johnston, 2008). It is also important to note that in a human 
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rights context, more than 75% of countries worldwide have recognized water and 67% of 
countries have recognized sanitation as human rights (GLAAS report, 2014). With this 
knowledge, I will highlight that Brazil is one of the countries that collects data regarding 
sanitation and uses this information to make funding decisions regarding infrastructure and other 
matters; Brazil’s ministries and the national institutions in charge have not met in over 3 years to 
discuss this however (GLASS report, 2014). Brazil also ranks as one of the countries that are in 
need of over 75% of funding in order to meet MDG targets. Questions as to how private and 
public-funding agencies address water shortages and focus on the socio-economic needs of 
communities, while at the same time addressing the various changes in a globalized world are 
more pressing than ever; especially given the global political climate and the on-going changes 
in climate agreements and financial support received.  
 As a way to address these concerns, interdisciplinary teams are required where 
researchers work both with the biological and environmental components, and at the same time 
incorporate a social science aspect so that they are able to frame successful policy 
recommendations.  A problem with this approach however has been found to be the desire to 
“experiment” with the community in question; this causes big concerns for social scientists and 
anthropologists particularly (Casagrande et al., 2007). A solution to this problem has been found 
to be the inclusion of “the public”—however that is defined—and of the communities involved 
in the execution of a certain project from its inception (Casagrande et al., 2007). Such inclusion 
allows for the general public to frame an understanding that accurately reflects the purpose of a 
project, and is not misguided or confused and lost in translation—both literally and figuratively. 
Such involvement would ideally develop solutions that address the specific needs of the 
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community in question, while at the same time ensuring that such a solution is sustainable 
(Casagrande et al., 2007, Wells et al., 2016).  
Anthropological work that relates to water and sustainable practices is interdisciplinary 
and interconnected; it can provide different ways to address problems of implementation of 
sanitation infrastructure from its inception. These include working with the community involved 
from the beginning of the project, making sure all parties have an understanding of the goals, 
benefits, and setbacks of the project, and attempting to ensure the sustainability of the project 
longitudinally.  
Political Ecology, Resource insecurity, and Water  
 The field of political ecology studies “the relationships between economics, politics, and 
nature,” with the underlying assumption that there are interconnections between humans and the 
environment that work at a global scale (Robbins 2012); any strain put on this “web” of 
interconnections would be felt throughout. Political ecology looks at some of the historical and 
current ties between different stakeholders, and how these influence changes in the area and the 
landscape to fit their society’s needs. At the same time, it assesses the interactions between 
global powers and hierarchies, and those of local social and environmental mechanisms (Gezon 
and Paulson 2005, Watts 2005, (Whiteford, Cairns, Zarger, & Larsen, 2016). As discussed by 
Gezon and Paulson, political ecology allows researchers with an approach to “challenge 
dominant interpretations of the causes of environmental degradation and contest prevalent 
prescriptions for solving such problems” (Gezon and Paulson 2005, p. 2). 
Political ecology enables researchers to assess relationships of power that frame social 
inequalities around water, water access, and management (Budds, 2009, p. 418). As discussed in 
the case study presented by Budds, environmental policies are more often than not influenced by 
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scientific research; therefore environmental science plays a large role in decisions that frame 
such policies. The problem here thus becomes the lack of agency given to ecology itself, as well 
as the extent to which environmental policies are framed around views and research preferences 
from the scientists themselves (Budds, 2009, p. 418).  As discussed by Walker in his work, “such 
studies become primarily questions of power, struggle and representation, while the connections 
of these struggles to the biophysical environment remain unexamined” (Walker, 2005, p. 78). 
While my research sought to understand these questions by researching how access to local 
funding addresses water shortages and focus on the socio-economic needs of the community in 
question, it also looked at the changes in the local environment and how they affect the access 
and amount of water supplied to the community in question. Such changes include alterations to 
water sheds, reduced water availability, changes in weather and times of wet and dry seasons, 
and lower levels of water in water reservoirs—as that seen for example in the state of São Paulo 
(personal fieldnotes, May 2015).  Potential water scarcity is largely due to the fact that 
historically the rainy season in the Federal District is from January through March, with April 
through September being the dry season with minimal amounts of rain observed (Ricardo 
Silveira Bernardes, personal communication April 20, 2015). As of early May 2015, the Federal 
District had received 1,200mm of accumulated daily precipitation (Previsão Climática website, 
2015), which is perceived as a negative anomaly, and the rains have continued through the 
month of May. The precipitation found in the federal district has been significantly lower than 
the historical average of rainfall documented (Previsão Climática website, 2015).  
 Beginning in 2014, there has been a large discussion and multiple panels, news stories, 
and media coverage around the water shortages in the state of São Paulo, as well as how other 
states and the country are preparing for what could happen in other cities throughout Brazil (e.g. 
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http://www.theguardian.com/world/2015/jan/23/brazil-worst-drought-history). The discussion 
over water shortages and drought has caused a national concern and this scare has helped people 
react in terms of how to handle the problem (Ricardo Silveira Bernardes, personal 
communication, April 20, 2015). As Budds’ study showed, the lack of consideration given to the 
local ecology and its dynamics caused water insecurity between valley farmers in Chile and their 
restricted use of groundwater, therefore increasing their vulnerability (Budds, 2009, p. 428).  
 For this project, the implementation of a political ecology framework is used to assess the 
power and hierarchical relationships between the household consumers, CAESB water providers, 
decision makers, and different key players in the area of water usage and its alternatives.  By 
understanding the needs for the conception of Valparaiso—the social, political and economic 
reasoning behind the development of this city—I was better able to better assess how its 
population is currently affected by water shortages and access to sanitation in this community, as 
well as how they address the situation in an everyday basis. Through an understanding of the 
rationale used to select alternative ways to address the issues of water scarcity, I was able to 
better understand the many layers that such a decision encompasses. This new knowledge 
allowed me to further explore the topic of sustainable future Wat/San systems and their relevance 
in response to water shortages from key parties that are involved in the many realms that can 
affect the lives of the communities affected by the decision-making process. The chosen study is 
located in a very dry area, and one that receives its access to water from the adjacent state’s 
environmental sanitation company; a city that is the first to be affected when water shortages 
arrive, and one that has no sanitation system currently in place.  
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Water and Citizenship 
 A key aspect in understanding observed levels of water insecurity and inability to reach 
valuable levels of sustainability around the world include the political implications of water 
provision and how these reflected access to water and rights of citizenship. Oftentimes politics, 
water technologies and infrastructure, and social relations are directly connected to water 
provision. Such is the case in Mumbai, where 60% of the population is constituted of settlers, 
whom receive access to water despite physical and political barriers in the form of physical 
location and local policies that are intended to prevent them from doing so (Anand, 2011). By 
using pressure as a unit of measurement in both a social and physical relationships in the 
provision of water, Nikhil Anand demonstrates how different groups in Mumbai ensure their 
access to water (Anand, 2011, p. 543). In Anand’s work, pressure is applied as “a useful analytic 
to understand how settlers claim water in Mumbai” (Anand, 2011, p.  543). As he states, “you 
need pressure to make water flow. To get water, settlers and engineers need to make different 
kinds of pressure. Pressure can be mobilized by using pumps or politicians, and access to the 
technologies of pressure is mediated as much by capital as by social connections” (Anand, 2011, 
p. 543). By understanding the concept of hydraulic citizenship: “a form of belonging to the city 
enabled by social and material claims made to the city’s water infrastructure,” Anand seeks to 
demonstrate how water is not only a passive product of nature, but rather an entity that has the 
power of controlling, providing access, and informing a sense of rights to be claimed and 
accessed by all members of society (Anand 2011, p. 545). Notwithstanding, it also demonstrates 
how settlers, engineers, and politicians interact in the face of increasing demands of water 
provision, which are determined by water variability. Anand’s work demonstrates how social 
politics regarding access to water can be controlled by continuously mobilizing citizens and 
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demanding political leaders to work towards improvement of water infrastructure and access; 
settlers understand the mechanisms behind securing infrastructural access by use of political 
claims (Anand 2011, p. 545, 559). 
  Water citizenship can also emerge from newly developed laws; some of which may 
implement novel techniques but fail to include previous cultural views and practices of the 
communities where they are imposed. By studying how water scarcity is managed in the 
Peruvian Andes and how the new Water Resources Law is implemented, Paerregaard and her 
team demonstrate how water citizenship in Peru has a binary effect: one where water providers 
and water users determine their rights to water access and use, and the other where they 
determine responsibilities regarding the assembly, maintenance and access to water 
infrastructure (Paerregaard, Stensrud, and Andersen 2016, p. 198). The 2009 Water Resources 
Law (Ley de Recursos Hídricos) both commercializes water and confirms it as a public good 
(Paerregaard, et al 2016, p. 199). Water citizenship is therefore defined as the processes and 
practices “through which water users create membership, belonging, and loyalty to water 
supplies and water infrastructure and through which they distribute, govern, and manage water” 
(Neveu et al, 2011, p. 948). Their study demonstrates that lack of consideration given to the 
diversity of their population and their views on how water is used, controlled, and distributed is 
cause for tension; even when new laws are set in place, communities are likely to continue their 
previous practices regarding water management and maintenance if those have proven to be 
successful and more approachable (Paerregaard, et al 2016, p. 213). Lastly, this new law 
disregards alternative ways in which water is viewed and valued—it sees it as a constant source 
that can be measured, quantified, and paid for—and places responsibility for “sustainable 
management” on individuals and communities (Paerregaard, et al 2016, p.213).  
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 The examples of water citizenship discussed bring forth questions regarding the 
importance of water management, community involvement, and the constantly fluctuating ideas 
of water privatization, incurred costs for infrastructure, and access to improved water sources. 
Even when frameworks developed in order to provide better living conditions for populations 
throughout the world have the best intentions in mind, practitioners and researchers must 
consider how the relationships between water infrastructures, political mobility and claims of 
reliable access, and cultural practices work together in different contexts while facing a dual 
conundrum: on the one hand, increasing demands on providing dependable access to clean water 
supplies must be addressed, while on the other the rapid changes in both environmental variation 
and population mobility have to be considered from the design phase of a project.  
Research Site 
The city of Valparaiso de Goias has a total area of 61,410 km², with a population density 
of 2165.48 inhabitants/km². In 2010, the total population was 132,982 people, (64,624 male and 
68,358 female) (IBGE, 2014). Valparaiso sits right on the southwestern border of the Federal 
District. Valparaiso was developed in part due to the high cost of living in Brasilia and the 
Federal District as a whole. A large amount of the population that resides here commutes daily to 
the Federal District, relying largely on public transportation. A regular daily commute from 
Valparaiso to the main bus station in Plano Piloto could take from one hour to one and a half 
hours, one way. The city also resulted from the need to provide a housing place during the 
construction of Brazil’s new capital, Brasilia (Valparaiso de Goias, 2015). It is important to note 
that during this time in 1979, this new “housing nucleus” had many problems, including “no 
trade, the lack of water was frequent and there was only public transportation on US-040” 
(prefeitura de Valparaiso, 2015). 
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Figure 1. a)Map of Valparaiso de Goias, Brazil,    b) location of Valparaiso within the country.   
Source: Google maps     Source: Google maps 
 
The city of Gama is located within the Federal District of Brazil. Because this satellite 
city developed outside of the planned framework for Brasilia, the Brazilian Institute of 
Geography and Statistics (IBGE) does not have data specific to the city. According to the 
Planning Company of the Federal District (CODEPLAN), the total population in 2010 was 
141,911 people, with 74,670 (57.62%) being female (CODEPLAN, 2015). The total population 
density is of 4.6 persons per km2. Similar to Valparaiso, the satellite city of Gama was developed 
in the 1960’s to welcome the influx of community members who had to be relocated in order to 
accommodate for the building of the Paranoá dam, and those who moved from other states to 
work in the building of Brasilia (CODEPLAN, 2015). 
 
Figure 2. Map of the city of Gama, Distrito Federal, Brazil. Source: Google maps 
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Finally, Brasilia, the capital of Brazil, has a population of 2,570,160 inhabitants (IBGE, 
2014). The city has a total area of 5,779,999 km² (IBGE, 2014), and it is considered a 
UNESCO’s World Heritage Site due to its unique example of urban planning and architectural 
design (UNESCO, 2014). As described by UNESCO however, “The challenge of preserving 
Brasilia requires assessing present-day issues and demands relating to the city based on its 
singular urban plan. This necessitates adopting a forward-looking vision for the city, which 
protects its Outstanding Universal Value while enabling sustainability” (UNESCO, 2014). 
 
Figure 3. Map of Plano Piloto (Brasilia), Distrito Federal, Brazil. Source: Google maps 
 
Environmental Assessment  
According to the WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply 
and Sanitation, 88% of urban households and 52% of rural households in Brazil have improved 
sanitation facilities; 98% of the urban drinking areas and 70% of the rural drinking areas had 
access to piped drinking water in their premises as of 2015, with 2 and 17% of other improved 
source of water present, respectively (JMP, 2015). 
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In regards to water supply, the volume of water distributed per day in Valparaiso is a total 
of 18,466 cubic meters. The total water volume that receives treatment however, is only 17,766 
cubic meters (IBGE, 2008).  In addition, a significant percentage of the local population does not 
have access to the wastewater treatment facility infrastructure correspondent to their state 
(SANEAGO), and the wastewater is not collected via conveyance systems. The rest rely on 
access to the water treatment facility located in Gama (ETE Gama) to treat their sewage. Thus, 
the wastewater treatment facility for the city of Gama (ETE Gama) currently treats 300,000 
inhabitants, including the cities of Gama, Samambaia, and certain parts of Valparaiso de Goias 
(Assesoria de Communicaçoes da CAESB, 2015). 
 
Water Supply and Lack of Sanitation in Goiás 
Brazil’s Federal District and the city of Brasilia depend on reservoir water as their main 
resource of water. With increasing changes in population and climate, they are now being forced 
to look at alternative ways to address water shortages (Frimmel, 2012). Some of these projects 
include a fairly new Integrated Water Resource Management (IWRM) project in the city of 
Brasilia, which seeks to focus on hydrological-sensitive parts of the world, and focusing on 
Brasilia and the Federal District of Brazil as part of their Latin American component (Frimmel, 
2012). The project takes into consideration “the natural environment (air, water resources, land 
use, etc.), the water supply and water disposal system (drinking water and wastewater treatment, 
drinking water distribution network) and the Water Resources Management” (Frimmel, 2012). 
Interestingly, in order to be successful, this project looks into different components of IWRW, 
which include climate change, land use and land coverage, water quality, urban drainage and 
wastewater treatment, management of technical systems, and decision support systems, amongst 
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others (Frimmel, 2012). Another project that is currently in phase of implementation is the 
“Sistema Pananoá,” an alternative way to supply water for the Federal District implemented by 
the Companhia de Saneamento Ambiental do Distrito Federal/	Environmental Sanitation 
Company of the Federal District (CAESB), by use of water from the Pananoá Lake, which 
surrounds a large part of the city of Brasilia (CAESB, 2014). Although the lake had a bit of a 
rough history through the inception of the new capital of Brazil, which included large levels of 
pollution and excess of nutrients, the lake now makes part of the urban landscape of Brasilia. The 
properties of the water have also significantly changed from the 1990’s until now; the annual 
average of chlorophyll has decreased from 90.0 ug/L in 1992 to less than 0.03ug/L in 2011, and 
69.0 ug/L of total phosphorus in 1992 to 12.0 ug/L in 2011 (CAESB, 2014). The use of the 
Paranoá Lake also posses other benefits, including and energy gain relative to the use of it’s 
alternative, São Bartolomeu, as well as the lower cost of electrical energy that would be spent; 
the Sistema Paranoá would cost around R$105.906.228,27 (roughly around $35M USD) 
compared to R$239.393.730,99 (roughly $80M USD) for its alternative, the Lago São 
Bartolomeu (CAESB, 2014). 
I also examined whether wastewater reuse and reuse facilities have been considered as an 
alternative, and the potential socio-political mechanisms involved in the implementation of such 
a facility. Projects assessing wastewater reuse for agricultural and industrial purposes in Brazil 
have increased in the recent years (Leal et al., 2011, Herold and Raina, 2012, Ribeiro et al., 
2013). Benefits to wastewater reuse include using safely treated wastewater for plant and crop 
irrigation (Leal, da Fonseca, Herpin, & Melfi, 2011), toilet flushing, and industrial needs, among 
others (NRC 2012). Usage of treated wastewater effluent has been recently assessed for 
agricultural purposes, both because agriculture “accounts for 70% of the water consumption in 
	 38	
Brazil” and because there are many water shortages throughout the country (Leal et al., 2011). 
Currently, although over 75% of the Brazilian population lives in urban areas and has adequate 
services of sewage disposal; only 33% of said collected sewage receives any type of treatment 
(Brazilian Institute of Geography and Statistics—IBGE, 2008). Use of effluent water is quite 
promising in the area of agriculture, “especially for crops that supply raw material for biofuel 
production,” given the national and international relevance given to these crops (Leal et al., 
2011, p. 246). There also seem to be benefits in increased crop productivity and the reduction of 
a need to increase the area needed to cultivate, which also proves use of this water as a 
sustainable alternative for said crops; interventions such as riverbank filtration (RBF) could also 
provide transitional alternatives to communities with limited access to wastewater treatment 
(Verbyla et al., 2013). Although there is also certainly a need for constant monitoring of the 
areas that are irrigated with this water, it is important to recognize the benefits that could be 
derived from the use of this water.  
Usage of Decentralized Water Systems and Water Shortages 
 Decentralized water systems have in the recent years been observed as a way to mediate 
water shortage problems around the world. Some decentralized water systems have been defined 
as “as the collection, treatment and use of rainwater, stormwater runoff, greywater and black 
water” (Cook, Tjandraatmadja, Ho, & Sharma, 2009). Other centralized systems—many of 
which are observed throughout Latin America—include sewer to septic tank and biolfilters, 
upflow anaerobic reactors and maturation lagoons, facultative lagoons, flush latrine piped to 
Septic Absorption Pits (Sperling & Lemos Chernicharo, 2005; Fuchs and Mihelcic, 2011). A 
recent review of the literature assessing socio-economic drivers of community acceptance and 
adoption of decentralized water systems has found that risk perceptions and health concerns 
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specifically, are main impediments in the acceptance and implementation of decentralized 
systems (Mankad & Tapsuwan, 2011). There is also a serious lack of “understanding for the 
social value of water, as opposed to the cost” (Mankad and Tapsuwan, 2011, p. 389). Lastly, it is 
important to note that use of “decentralized wastewater management systems must match the 
knowledge and skills of community members” (Parkinson and Taylor, 2003; Fuchs and Mihelcic 
2011, p. 131). Benefits from some of the technologies mentioned previously could be seen as a 
way to address some of the water shortage and sanitation problems that can be currently 
observed around the world.  
 Water shortages can be observed throughout many cities and towns in Brazil. According 
to the NASA Earth Observatory, “Rainfall totals for the year are 300 to 400 millimeters (12 to 16 
inches) below normal, and reservoirs have dwindled to 3 to 5 percent of storage capacity” 
(NASA, 2014). Figure 4 demonstrates the water shortages throughout Brazil; São Paulo for 
example, is the fourth most populous city in Brazil and located at the Southeast region of the 
country, yet it only has around 2% of Brazil’s water; including freshwater quantities (Herold and 
Reina, 2012).  Table 1 shows a general overview of the regional distribution of water supply and 
sewage treatment in Brazil (Leal et al, 2011, IBGE 2008). 
Table 1. Water supply distribution and treated sewage in Brazil. Adapted from Leal et al, 2011 
 
Region 
Total available 
freshwater 
resources (in 
%) 
Country’s 
population (in 
%) 
Amount of 
urban 
population 
served with 
potable water 
supply (in %) 
Amount of 
urban 
population 
served by 
sewage 
population (in 
%) 
Treated 
sewage as a 
percentage of 
total sewage 
collected 
North 70 7 69 60 45 
Northeast 3 28 91 10 78 
Central West 15 7 89 50 51 
Southeast 6 43 97 91 27 
South  6 15 95 83 46 
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Figure 4. Water Supply Variability in Brazil. (Source: World Resources Institute, 2014. 
http://www.wri.org/blog/2014/11/3-maps-help-explain-são-paulo-brazil’s-water-crisis). 
 
As one of the top ten most-populated cities in the world, São Paulo is now assessing 
alternate ways to process and reuse their water in order to protect drinking water for its 
population (Herold and Raina, 2011). Many of the designs and projects that have been proposed 
include the use of membrane filtration (MF), as well as the use of reverse osmosis (RO) as a way 
to filter and remove suspended solids found in wastewater (Herold and Raina, 2011). To 
successfully implement a new space that could work alongside the current system São Paulo 
already has in place to treat its wastewater and that has the capacity of 86,400 m3/day, 
Membrane Bioreactor technology (MBR) was proposed and accepted as a viable system that 
would combine both methods of biological treatment and ultrafiltration (UF) to more effectively 
treat wastewater and as a method of water reuse. This plan was designed so that it could make 
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use of the already present infrastructure while at the same time increasing the water quality in 
order for it to be reused by industrial consumers (Herold and Raina, 2011). It is important to note 
“the volume of first-use water that will no longer be consumed by the industries is enough to 
continuously supply drinking water to a population of 350,000 inhabitants, with the potential 
capacity to reach 600,000 if extended for other reuse clients” (Herold and Raina, 2011). The 
purpose of the project discussed by Herold and Raina is to reduce the amount of drinkable water 
that could be used to continually supply the population and provide a feasible alternative to 
industrial users (Herold and Raina, 2011). As another example, São Paulo International Airport 
(SPIA) already employees a wastewater treatment plant that enables around 90% of the treated 
wastewater to be used for “landscape irrigation, toilet flushing, vehicle washing, fire fighting, 
and dust control” (Ribeiro, de Sousa, de Julio, Irrazabal, & Nolasco, 2013).  
 In the case of Brasilia and the federal district, there appear to be no studies that discuss or 
assess if and whether there are any wastewater reuse initiatives or systems that are being 
evaluated or currently implemented. There is, however, a project that is assessing Integrated 
Water Resource Management (IWRM) in Brasilia and the Federal District (DF). They are 
currently looking into the Paranoá Lake (Lago Paranoá), which serves as both a water source for 
fishing, recreational activities, and energy production, as well as receiving effluents of two 
sewage treatment plants (IWAS 2012).   
Current Projects  
 Throughout the Federal District and adjacent satellite cities, there are projects already set 
in place to protect damage to local groundwater resources/water infrastructure. Some of these 
projects include the Projeto Biogama, and the Mobilização pela Preservação da Água 
(Mobilization for Water Preservation) initiative from CAESB in a collaborate effort to reduce 
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pollution to local groundwater resources in the area. The University de Brasilia-Gama currently 
conducts Projeto Biogama, a project which focuses on promoting environmental education and 
promotes the collection of used cooking oil for reuse; specifically by making soap and biodiesel 
for their university students’ transportation system, UniCampi (UnB projetos, 2013). CAESB 
also established the Mobilização pela Preservação da Água (Mobilization for Water 
Preservation) initiative, where certain service stations throughout the city of Gama allow local 
residents to drop off their collected used oil (CAESB 2015). As discussed by CAESB, a small 
amount of used oil could not only contaminate over 20 thousand liters of water, but also “cause 
clogs and overflow the sewage network” (CAESB, 2015). Developing and fostering relationships 
with these two community partners poses a significant opportunity for the program’s success, as 
collection and treatment is already occurring, but opportunities for the spread of knowledge in 
the two communities are currently limited. Local knowledge regarding the negative impacts of 
oil dumping is very scarce in Gama and Valparaiso de Goias however, with current projects 
having limited staff available to conduct presentations at local schools, churches, and community 
gatherings. The Projeto Biogama, for example, currently has two students who take part in 
outreach efforts, and three faculty members who work in the reuse component of oil collection 
(UnB projetos, 2013).  
 The following chapters will be divided into two results chapters, and one conclusion 
chapter. Chapter 3 “Water Shortages, Scarcity, And Controlling Access to Water,” will cover the 
demographics of residents who participated in the survey, and will discuss findings regarding 
water shortages, perceived water scarcity, local perceptions of wastewater reuse, and controlling 
access to water. Chapter 4, “Sustainability, Sanitation and Wastewater Management,” will 
discuss findings on sustainability, access to sanitation, and wastewater management, and 
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perceptions of sustainable water systems in Valparaiso and the Federal District. Finally, Chapter 
5, “Conclusions and Recommendations,” will demonstrate connections between the literature 
and the study’s findings, as well as make recommendations for future projects and needed 
research.  																																						
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CHAPTER THREE 
Water Shortages, Scarcity, and Controlling Access to Water  
“...Você observa a escassez de agua comparando oferta e demanda. A quantidade de agua 
ofertada aqui é menor do que a demanda de agua que nos temos. Então isso coloca ao estado de 
Brasília como o segundo estado, o Distrito Federal, de escassez de agua no Brasil [chamada de 
área de estresse hídrico]... Mas você não vê a falta de agua aqui, mas se você coloca os 
números, oferta com demanda, nos trabalhamos num limite de risco, que se continua um 
problema, podemos ficar sem agua.” Cesar, environmental technology and water resources 
researcher.  
“…You notice water shortages by comparing supply and demand. The amount of water 
offered here is lower than the demand for water that we have. This puts the state of Brasilia as 
the second state, the Federal District, facing water scarcity in Brazil [referred to as a water 
stressed area] ... But you do not see the lack of water here, but if you put the numbers, supply 
and demand, we are working within a limit of risk, and if that problem continues, we can run out 
of water.”  
 
 The effects of water scarcity continue to impact communities around the world. In recent 
anthropological studies, water scarcity is now being considered a source of resource insecurity, 
one that impacts many other aspects of local livelihoods. Water as a source of insecurity can 
disproportionally affect women (Tsai et al., 2016), cause psychosocial distress in women who 
live in water scarce communities (Stevenson et al., 2012), and impact mental health populations 
(Wutich & Ragsdale, 2008). In addition, syndemic relationships between water insecurity and 
disease must be considered (Workman & Ureksoy, 2017), as well as its impacts on vulnerable 
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populations (Eichelberger, 2014; Jepson, 2014). Perceptions of water scarcity vary across 
communities, and as the quote at the beginning of the chapter demonstrates, sometimes 
perceived and observed levels of water scarcity significantly vary. I wanted to learn about the 
perceptions regarding water scarcity in Valparaiso and the Federal District and whether water 
shortages were a problem in the area. In addition, I wanted to assess perceptions of wastewater 
reuse and how this community felt water should be distributed and controlled among its 
members.  
Facing the Dry Season in Brazil  
 The last day we experienced rain was May 19th, 2015. I was told to expect a few months 
of no rain or humidity. The first couple of months were okay, as it was the middle of winter and 
cooler weather allowed for the lack of rain to make outside activities (including standing outside 
or riding city buses for over an hour to get to the University) bearable. However, as winter left 
and the heat returned, being outside for extended periods of time became much more difficult. 
The air was very dry and at times made it difficult to breathe—people in line for the bus, in the 
city, or around the UnB campus would sometimes get nose bleeds, something I was later told 
was normal given how dry the air was in the area.  
Sleeping became perhaps the most difficult—houses in this area of the country are not 
built with air conditioning units; in fact, AC is viewed as more of a luxury than a necessity. It 
would make sense to think of opening the windows in the evening, yet there were two problems 
to consider. First, the dry season meant there was a seriously large amount of mosquitos. Second, 
there were no defenses or protectors against mosquitos (i.e. mosquito screens were not present 
and are not part of how houses in the area were built). You had the option of sleeping with your 
window open and using repellent before you went to bed, or sleep with your windows closed to 
	 46	
prevent mosquito bites but endure more heat. I will mention this was around the time when Zika 
became very prevalent in different areas of Brazil, a cause of concern for me as a foreign student 
living in a different country of my own.  
 
Figure 5. Valparaiso During the Dry Season. Picture taken by author. 
 
I also observed many small fires happening on a daily basis. I was initially very alarmed 
that 1) there was a fire in the middle of a field, and 2) everyone seemed to be so calm about it 
and did not see it as a big deal. I later learned that these queimadas were normal and multiple 
ones were expected daily. As it was later explained to me, these are not intentional fires—they 
happen because the flora is so dry and there is an extreme heat and lack of moisture in the 
environment. I wondered what protocols, if any, were set in place to put out fires. I also 
wondered where local firefighters would obtain water to put them out. The most logical 
assumption was the use of water from Lake Paranoá, though I wondered if lower water levels 
allowed for its use. After conducting my interviews, I learned water from the lake is sometimes 
used to assist in extinguishing the fires. This however increases the water demand on the lake. 
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After 101 days of dryness, we finally got rain on September 8th, 2015. The rain was so heavy that 
it became hail, and it was one of the most shocking experiences I had during my stay. Going 
from complete heat and dryness to hail was not something I had experienced before, yet the joy 
in local residents’ faces after realizing the dry season was over and the rain would help moderate 
the extreme heat was cause for celebration.  
 
Figure 6. First rain/hailstorm in the Federal District. Picture taken by author. 
 
Survey Demographics 
 Following the construction of Brazil’s new capital, Brasilia, Valparaiso de Goias and 
other satellite cities were constructed as demand for more affordable housing increased during 
the late 1960s and 1970s. (Valparaiso de Goias, 2015). As of 2010, the total population was 
132,982 people. For the purposes of this study, I attempted to collect surveys in different areas of 
the city, so as to collect a variety of responses. A total of 46 surveys were collected.  Thirty-eight 
surveys were collected in Valparaiso de Goias, three in the adjacent city of Gama, and five 
surveys were also collected in Plano Piloto (Brasilia).  
	 48	
    
Figure 7: GPS locations of surveys collected. Figure 8. Zoomed-in image of GPS  
Source: Google maps using KoBo Toolkit locations of surveys collected.  
 
 
 There were 23 female and 23 male respondents. When asked what their ethnic group was, 
20 of the participants stated they were White (branco), 19 Brown/mixed race (pardo [mestiços]), 
four were Black (preto), and three were Indigenous (indio). Out of the participants who chose 
pardo, 13 stated they considered themselves of the subgroup Mulatto, three of the subgroup 
Cafuzo, and one of the subgroup Caboclo. The categories used for ethnicity, level of education, 
profession, type of employment (full, part, or temporary employment), and area of employment, 
were the same ones implemented by the Brazilian Institute of Geography and Statistics (IBGE), 
who conducts the national census. All participants stated they were Brazilian citizens.   
 Participant’s ages were divided into six brackets: 26.09% were between 18-25 (n=12), 
36.96% were between 26-35 (n=17), 21.74% were between 36-45 (n=10), 10.87% were between 
46-55 (n=5), 2.17% were between 56-65 (n=1), and 2.17% were over 66 years of age. The 
youngest participant was 18 years of age and the oldest was 75 years old.  
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Figure 9. Age of participants.  
 
 
Education, Profession, Housing, and Income 
 Of the 46 total respondents, 10 had completed primary school (21.74%), four had 
completed some secondary/high school (8.7%), 13 of the respondents had completed 
secondary/high school education and graduated (28.26%), two had completed 
vocational/professional school or had a certificate (4.35%), 12 had completed some college 
(26.09%), and five had a graduate or professional degree (10.87%). 
 
Figure 10. Level of education. Bar graph demonstrates the largest number of respondents 
completed secondary school and graduated.  
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 When asked what the respondent’s profession was, 20 stated they were employed (with 
or without a formal contract) (43.48%), 11 were self-employed (23.91%), five were unemployed 
at the time of the survey (10.87%), four were military and/or civil servants (8.69%), three were 
an employer or held another position (worker in production for own consumption and without 
remuneration) (6.52%), one respondent worked in agriculture (2.17%), and two respondents 
were in other areas of employment (4.35%).  
 When asked, “What type of residence do you live in? (i.e. house, apartment, etc.),” 39 of 
the respondents stated they lived in a one-story house (84.78%), six lived in an apartment 
(13.04%), and one lived in a house of two or more stories (2.17%). Of the respondents, 30 owned 
their home (65.22%), 11 rented their home (23.91%), four lived with family members (8.7%), 
and one was still financing their home (2.17%). It is important to note that in this area of the 
country, residents differentiate between owing a home (i.e. having completely paid it off) and 
financing their home (i.e. through bank or home loan).  
 
Figure 11. Place of residence. Bar graph demonstrates the majority of respondents own their 
place of residence. 
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 Lastly, when discussing income, 20 of the respondents preferred not to answer (43.48%), 
11 had an income between 1401-2100 Reais(R$)/~$467USD-700USD (23.91%), 10 respondents 
had an income between 701-1400 R$/~$233-$466USD (21.74%), one declared an income 
between 0-700 R$/$0-233USD (2.17%), one respondent declared an income between 2801-3500 
R$/~$933.67-1,166USD (2.17%), one declared an income between 3501-4200 R$/$1,167-
1,400USD (2.17%), one declared an income between 4201-5000 R$/~$1,401-1,667USD 
(2.17%), and one person declared an income of 5001 or more R$/$1,667USD (2.17%). At the 
time of the research, the mandatory minimum salary in Brazil was 780R/~260USD.  
 
Water Shortages and Water Scarcity  
 In this research study, I explored perceptions of water scarcity from both community 
members and stakeholders interviewed. Specifically, I wanted to learn whether there were 
significant differences between residents’ perceptions of water scarcity and professionals’ 
knowledge and understanding of the current situation lived in Valparaiso and the Federal 
District. As the literature previously discussed, water shortage is a problem in this area of Brazil. 
In addition, some of the issues that occur when indigenous knowledge is not included in current 
contexts of development (Agrawal, 1995). As Agrawal (1995) discusses, the importance of 
including and increasing indigenous knowledge and autonomy instead of broadening the gap 
between indigenous and scientific knowledge must be encouraged if more sustainable solutions 
are to be sought out. My study included professional and stakeholder knowledge, given their role 
in designing and implementing water and sanitation infrastructure in the area. The study also 
aimed to capture local residents’ perceptions and practices in areas of water access, scarcity, 
reuse practices, and environmental knowledge of water resources. As described above in the 
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methods section, the use of semi-structured interviews with stakeholders and surveys with 
residents allowed me to emphasize the importance of multiple views by using different methods.  
When the community members were asked “Do you think there are water shortages in 
your area?” 65.22% of them stated they not perceive they live in a water scarce area (n=30); 
34.78% believe they do (n=16). Of the respondents who believed they reside in a water scarce 
area, 11 of them felt it impacted their day-to-day lives. Some of the main reasons cited including 
an inability to complete every day chores like washing clothes, cleaning, cooking, and bathing. 
The survey then asked, “How well does the water system provide water for your daily needs?” 
and found that 78.26% felt it provided well enough (n=36), 13.04% felt it provided very well for 
them (n=6), and 8.7% felt it did not provide well for them at all (n=4).  
The concerns over water scarcity were also discussed throughout the semi-structured 
interviews. As Luis2(45 years old), an environmental engineer closely working with sanitation in 
Brazil stated, “a gente tem um problema que é da essa questão de disponibilidade hídrica, que é 
muito baixa—a pior do pais” [We have a problem that has to do with water availability, which is 
very low—it is the worst in the country]. Thus, there is a clear disconnect between the 
community’s perception of the amount of water present and available and the one recorded by 
those closely working with water provision in the area.  
When community members were asked “Do you think there is enough water for everyone 
in your community?” 56.52% (n=26) said yes, yet 43.48% (n=20) do not believe there is enough 
water for all members of Valparaiso. When discussing this concern with stakeholders, the 
question became focused on understanding what water scarcity represents for those providing 
water and how that would impact the community involved. It is a process that considers if both 
																																																								
2 All participants’ names were changed.  
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access to natural resources of water and access to reliable infrastructure and its capacity to treat 
and deliver access to water are present. As Jonathan1, a practicing engineer, described,  
“Então temos dois redes, nos temos a questão do manancial, e a capacidade do sistema. 
No caso tanto do Valparaiso quanto do DF, nos dois, vendo que no Valparaiso temos muitos 
problemas dos dois—manancial e capacidade do sistema—e no DF nos temos uma limitação do 
manancial. A insuficiência da capacidade do sistema ele existe, porem ele é localizado.” 
“So [here] we have two networks, we have the question of the source [of water], and the 
capacity of the system. In the case Valparaiso and DF, in both, seeing that in Valparaiso we have 
many problems that encompass both things—source and capacity of the system—and in the DF 
we have a limitation of the source. The insufficiency of the system capacity exists, but it is 
localized." 
This is of noteworthy concern, as water availability and scarcity not only impacts access, 
but economic and political realms of life in Valparaiso and the Federal District. As explained by 
Cesar at the beginning of the chapter, the numbers of supply and demand demonstrate this water 
stressed area are at an increased risk for running out of water; an issue that would impact the way 
in which local government decides how water would need to be allocated and distributed, along 
with the economic and infrastructural costs it would incur.  
Some of the beliefs behind the perceived abundance of water could be related to three 
different reasons. Primarily, one of the main attractions for the Federal District and the adjacent 
satellite cities, including Valparaiso, is visiting the Lago Paranoá [Paranoá Lake]. This is an 
artificial lake that was developed alongside the conception of the Federal District to increase the 
levels of humidity of a rather arid environment (Soubrasilia, 2017). Today the lake is 
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approximately 14.5mi2 (37.5km2) and has a maximum depth of 125ft (38m). The lake is now 
used for recreational purposes, including kayaking, swimming, fishing, tourism and other sports.  
 
Figure 12. View of Lago Paranoá from Ermida Dom Bosco. Picture taken by author. 
 
Currently, the treated effluent from the wastewater treatments coming from the ETE 
Norte [Wastewater Treatment Station-North] and ETE Sul [Wastewater Treatment Station-
South] are being emptied into the lake as well. Cesar explained the treatment process in these 
stations as follows: 
“O processo de tratamento nessas estações é o tratamento de lodos ativados, modificado 
para a para remoção de nitrogênio e fosforo—um processo... desenvolvido na África Do Sul e 
implementado aqui ha 20 anos atrás. Além disso elas tem um polimento final com produtos 
químicos—poletrol, anticoagulantes, e flutuantes.  E depois tem um processo de flotação para 
regozão do distante dos poluentes que passam no processo, e depois disso é lançado no Lago 
Paranoá sem desinfecção.” 
“The treatment process in these stations is the usage of activated sludge, modified for the 
removal of nitrogen and phosphorus—a process… developed in South Africa and implemented 
here 20 years ago. In addition they have a final polishing with chemicals—poletrol, 
anticoagulants, and floating [particles]. And then it has a flotation process to collect the 
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pollutants that go through the process, and after that it is released in the Paranoá Lake without 
disinfection.”  
 
Figure 13. Some of the leisure activities conducted in Lago Paranoá. Picture taken by author. 
 
 
Another rather new use, and one citizens of the Federal District and surrounding satellite 
cities are not aware of, but one discussed by many of the engineers and development 
stakeholders interviewed, is that Lago Paranoá is predicted to be the next source of drinking 
water supply in Brasilia. When specifically asking what this meant for the population, one 
stakeholder replied, “O que vai acontecer é que a gente vai beber essa agua com esse esgoto 
tratado.” [What will happen is that we will drink the water with that treated sewage]. The lake 
that is currently used for many recreation purposes and where treated effluent is currently being 
deposited will now likely be used as a source of potable water.  
A second possible reason for the majority of respondents believing there are no water 
shortages may have to do with the severe flooding that occurs in this area. During the rainy 
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season, gutters are unable to take in the large amounts of water—from my time there I observed 
virtually every time how the water would float back up, in part due to the large amounts of trash 
that possibly washed down previously, and inundate the roads and sidewalks. People would then 
have to walk through these roads and sidewalks in that water up to their knees. Several public 
health implications could include increased rates of rashes and infections. I found that local 
residents assumed rainwater went to the local lakes and rivers and ensured a continuous flow of 
water. When discussing some of these concerns, many of the stakeholders interviewed discussed 
the importance of creating larger water reservoirs that would have a dual purpose: “para 
assegurar a agua do tempo chuvoso para aguentar a demanda na época da seca” [To secure 
water during the rainy season and to be able to withstand the demand during dry season].  
 The last possible reason for the perceived lack of significant water shortages is the 
relative ease with which water is obtained via the tap. Of the people surveyed, 97.83% had 
access to tap water in their residence (n=45). In addition, 86.96% of the respondents felt the 
water pressure from the tap was adequate (neither very high or low 45.65%, high at 36.96%, very 
high 4.35%). This is not the case throughout the country; states like São Paulo have increased 
water restrictions due to poor water quality. The water coming out from the tap in the city of São 
Paulo is murky, oftentimes with a yellow or brownish color. There are water notices that remind 
residents and visitors to avoid drinking tap water, and purchase of bottled water is strongly 
encouraged throughout (personal field notes). At the time the study was conducted, the water in 
Valparaiso had a better quality, did not have any color, and was not murky. 
 The results demonstrate a disconnect between residents’ perceptions of the water 
shortages faced in their area and the knowledge of those stakeholders directly involved in 
decision making or engineering about water treatment, sanitation, and access to water. Access to 
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a large body of water used for multiple purposes throughout the year, persistent flooding through 
the rainy season, and more or less reliable access to tap water reduces the belief that the water 
shortages are affecting the area.  
Perceptions of Wastewater Reuse  
As a way to reduce the environmental pressure of having a constant source of water, 
many researchers believe treating and reusing wastewater is a more sustainable way of keeping 
potable water available for direct human use and consumption, while reusing wastewater for 
secondary purposes. Some of these include using water for flushing, industrial use, and 
agricultural irrigation (Herold and Raina, 2011, Grant et al. 2012, Ribeiro et al., 2013). In order 
to find out how the residents of Valparaiso felt about the reuse of wastewater, I asked what 
people knew about wastewater treatment, their thoughts about the importance of the treatment of 
wastewater, and their thoughts on using safely treated wastewater for irrigation. I also 
documented professional perspectives on whether there are any projects already functioning that 
reuse water, if there is a perceived need for water reuse projects, and the concerns about 
implementing them.  
The survey results address these questions in the following ways: they assessed 
knowledge regarding what wastewater treatment meant, its perceived importance, and the the 
level of agreement with usage of safely treated wastewater for agricultural irrigation.  The survey 
asked participants “Do you know what treatment of sewage or wastewater means?” 67.39% of 
the respondents stated they did (n=31) and 32.61% respondents stated they did not (n=15). I 
would then briefly explain to participants what treatment of sewage meant in simple terms. 
When asked, “How important is treatment of sewage or wastewater to you, if at all?” 97.83% 
stated it was “very important” (n=45) and 2.17% stated it was “somewhat important.” Lastly, as 
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figure 14 demonstrates, most respondents support the use of safely treated wastewater for 
irrigation purposes. When asked, “Would you agree with reusing safely treated wastewater for 
irrigation for crops, if at all?” 43.48% stated they agreed strongly/great idea (n=20), 28.26% 
agreed with the idea (n=13), 19.57% somewhat agreed/had some reservations (n=9), and 8.7% 
were unsure of whether they agreed with the use of safely treated wastewater for agriculture 
(n=4). As discussed in chapter two, using other safely treated wastewater would help offset the 
demand on potable water sources.  
 
Figure 14. Perceptions of crop Irrigation with safely treated wastewater.  
 
 When stakeholders interviewed were asked some of the ways in which they dealt with the 
problem of water scarcity, most respondents focused their answers in similar areas: their 
engineering and environmental training, political will, the residents’ fears regarding the quality 
of the water, and the perceived need and thus available funds for said projects. While the 
majority of stakeholders felt water reuse interventions are useful and would provide benefits, 
some felt Valparaiso would not be a good site to implement such a system. Specifically, 
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stakeholders discussed the size of the population as an obstacle in implementing a water reuse 
system; a problem, they believed, would not get in the way in Brasilia. All stakeholders, 
however, agreed that eventually an implementation of a wastewater reuse system would be 
necessary and widely accepted by residents, government officials, and all others involved 
because “pela visão que se esse sistema não for implantado, abera uma degradação ambiental.” 
[if this system is not implemented, it will lead to environmental degradation]. They also agreed 
that the biggest impediment would be the lack of knowledge in how to use such a system 
because of the technicalities and internal control necessary for such an infrastructure to be 
reliable. As Cesar,	an	environmental technology and water resources researcher, put it, “Não é 
cultural do Brasileiro de fazer isso. É não ter recurso suficiente pra fazer isso.” [It is not [in] 
Brazilian culture to do that. It’s not having enough resources to do that]. Because implementation 
of wastewater reuse treatments is not readily planned for and accepted, the funds to secure these 
projects are not included in budgets or in infrastructure funding.  
 The interviewees trained in engineering also discussed how their training would enable 
them to develop and implement a reuse system, if it were possible. As Jonathan stated,  
“Acho que engenheiro por formação tem que ter solução. Então a gente fica buscando as 
soluções de mínimo custo e mínimo impacto ambiental negativo. Porem nem sempre isso é 
politicamente escolhido. E ai entra o aspecto social, que as vezes ê esquecido...” [I think that an 
engineer by training has to have a solution. So we are looking for solutions with minimal cost 
and minimum negative environmental impact. But this is not always politically chosen. And it is 
there where the social aspect enters, which is sometimes forgotten...].  
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Water Distribution and Control to Access to Water 
 I wanted to assess whether community members and stakeholders believed access to 
water should be controlled in Valparaiso. Specifically, I wanted to learn how participants 
believed water should be distributed in addition to if there should be any benefits or costs 
associated with the “responsible” use of water. I also sought to learn residents’ perceptions 
regarding water conservations and if there were water conservation practices being done.  
When asked, “do you believe access to water should be controlled?” 89.13% of residents 
believed it should be (n=41); 10.87% believed it should not be (n=5). Most participants surveyed 
believed water in the area should be distributed by the amount of people per household (See 
Figure 15). When asked, “how should water be distributed?” 63.04% of interviewed residents 
felt water should be distributed by the amount of people who lived in the household (n=29), 
26.09% believed it should be distributed by the amount of water used (n=12), 2.17% felt the 
government should control the distribution of water (n=1), and 8.69% were unsure as to how it 
should be distributed [“Don't know”] (n=4).  
 
Figure 15. How should water be distributed? 
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When asked, “How should water consumption be controlled?” 54.35% believed residents 
should receive a bonus for saving water (n=25), 21.74% believed residents should be charged 
fines for excessive consumption (n=10), 10.87% believed residents should both receive a bonus 
for saving water and be fined for excessive consumption (n=5), 4.35% do not believe water 
access should be controlled (n=2).  
 This sentiment also resonated with water and wastewater professionals, who often stated 
that more rigorous control of how water is distributed would not only have environmental 
benefits, but it would increase the consciousness of community members at the time the used 
water. As Luis, an environmental engineer closely working with sanitation stated, “People 
feeling it in their pockets will help [increase consciousness]”.  
Cesar echoed this thought, stating “Quando a pessoa tem que pagar a quantidade que ela 
realmente consome, ela vai consumir muito menos” [When the person has to pay the amount she 
actually consumes, she will consume much less]. 
 Most stakeholders discussed how it is not part of the Brazilian culture to engage in 
water-saving practices, and that it is something not engrained in their minds and therefore 
reflected in their actions. Luis gave me an example to understand how said behaviors would 
change if residents were to be charged fees for over expenditure of water, 
“Então a gente tem esse problema forte de morte no transito, no Brasil. A coisa só melhorou 
quando a gente começou a cobrar uma postura disciplinar das pessoas que dirigem. Tem 
“pardais,” que são radares. E as pessoas sentindo no Bolso, as pessoas mais velhas que não tem 
educação ambiental, o de transito do exemplo que estou falando, elas vão tomar novas atitudes 
para mudar.” 
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“So we have this strong problem of motor vehicle deaths, in Brazil. It only got better when we 
started to take a disciplinary stance from the people who drive. There are “sparrows”, which are 
radars. And the people feeling in their pocket[s], the older people who have no environmental 
education, [like] the traffic example I'm talking about, they will take new steps to change.” 	
 Like Luis, most residents agreed that access to water in the area should be controlled. 
Many agreed that water distribution should be done by the amount of people who lived in the 
household or the amount of water used. Residents also agreed that water consumption should be 
controlled by either receiving bonuses for saving water, charges for excessive consumption, or a 
mix of both. Both the population surveyed and the stakeholders interviewed agree that some sort 
of financial support or charge should be in place to encourage water-saving practices and to 
reduce consumption in Valparaiso. Therefore, I recommend community-based initiatives to 
improve water usage are considered if government official and water/wastewater utilities expect 
improved outcomes.  
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CHAPTER FOUR 
Sustainability, Sanitation and Wastewater Management  
 “A sustentabilidade esta em que o recurso existe, mas na medida que o homem esta impactando 
ou usando cada vez mais, não vai acabar a agua; vai acabar a qualidade. A qualidade de agua 
para nosso uso, para a civilização. Então eu acho que a sustentação esta em isso, esta em 
preocupar com isso e entender esse processo. Que quando acaba, mas que no todo mundo estão 
sendo usados por que precisam, nem pela sustentabilidade ambiental, mas pela necessidade da 
civilização.” (Eric, engineer, 42) 
 
“Sustainability lies in that the resource exists, but as man is impacting or using more and more, 
water will not end; [what] will end [is] the quality. The quality of water for our use, for 
civilization. So I think sustainability is in this, is in worrying about it and understanding this 
process. That when it [the quality] ends, [the idea] is being implemented around the world 
because it is needed, not for environmental sustainability, but for the need of civilization.” 
 
Overview 
 Definitions of sustainability vary between and across disciplines and discourses regarding 
water and sanitation. Though certain definitions are used depending on the context, it remains 
important to consider what these definitions represent for the communities we work with. The 
definition used in the thesis, and applicable to the issues of sustainable water supply, is one 
provided by Schweitzer & Mihelcic (2012: 20), stating “sustainability is characterized by: 
equitable access amongst all members of a population to continual service at acceptable levels 
providing sufficient benefits, and reasonable and continual contributions and collaboration from 
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service, consumers, and external participants.” Realms of sustainability are often considered 
when designing and implementing water and sanitation infrastructure around the world. Every 
day more projects are expected to have a sustainability component to ensure their longevity. As 
described in my introduction chapter, as I addressed my research questions, I sought to explore 
the meaning of sustainability in water and sanitation projects in Valparaiso and the Federal 
District. More specifically I wanted to learn what stakeholders understood by sustainability and 
what a sustainable project should look like for Valparaiso or the Federal District, taking into 
consideration the local population, the challenges involved, and the feasibility for such a project.  
 In order to do this, I had conversations with local residents about their perceptions 
regarding the presence or absence of a sanitation system, how their waste was discarded, the 
importance of a sanitation system, possible concerns over the lack of a sanitation system, and 
general interests in environmental concerns, including water and sanitation. Through this 
research study, I learned that a more appropriate definition of sustainability in Valparaiso and the 
Federal District would include areas of population impact and water quality, as discussed in the 
quote presented at the beginning of this chapter. Sustainability in the study site is most often 
viewed in relation to the quality of the water that is currently present, and how diminished 
quality will impact the quantity of water that can be used by future generations and how this will 
impact livelihoods. Though environmental protection and equitable access remain important, the 
concern most often voiced concerned by both stakeholders and residents was how water access 
and quality would impact future generations in the area. I describe these results in more detail in 
the discussion that follows. 
 There are various sources of information regarding the presence or absence of a central 
wastewater treatment facility in Valparaiso, the amount of people it covers, and how supplies 
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water to the city. There are conflicting reports stating the Federal District provides water for all 
satellite cities, including Valparaiso De Goias, but does not provide connection to a centralized 
sanitation facility. This chapter aims to provide a more holistic understanding of what systems 
are present/absent, how they work, the estimated number of people who have access to them, and 
how this is reflected in the community’s knowledge of their local systems and their views 
regarding more local involvement in areas of environmental concerns.  
 
Findings from Resident Surveys  
 As described in chapter one, there were a total of 46 surveys collected for this project; I 
had 23 female and 23 male respondents. Thirty-eight surveys were collected through different 
areas of the city of Valparaiso de Goias, three in the adjacent city of Gama, and five surveys 
were also collected in Plano Piloto (Brasilia). The surveys were collected after the rainy season 
had begun, and were collected in November and early December 2015. The surveys were 
designed to assess the understanding behind having access to a sanitation system and whether 
there were certain views regarding how the presence/absence may be affecting the population. 
All respondents had access to a working toilet in their residence at the time the survey was 
conducted. The surveys asked residents, “How important is a working sewage system to you?” 
briefly explaining the question referred to a system with piped wastewater removal. 93.48% of 
the respondents stated it was “very important” (n=43), 2.17% thought it was “somewhat 
important” (n=1), 2.17% respondents stated they “had never thought about this before” (n=1), 
and 2.17% felt it was “very unimportant” (n=1). As figure 16 shows, the majority of respondents 
declared having access to a sewage system. when asked “do you have access to a sewage system 
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in your place of residence?” 84.78% of respondents stated they did (n=39) and 15.22% stated 
they did not have access (n=7).  
 
Figure16. Access to sewage in place of residence.  
 
 
Access to Basic Sanitation  
Table 2 shows survey responses regarding how much each participant paid for access to 
basic sanitation. Of the 46 participants who participated in the survey, 15 did not know how 
much they paid for access. Over half of the sample (54.34%) paid between $0 – 33 USD.  
 
Table 2. Monthly payments for access to sanitation 
  n % Reais U.S. Dollars 
  15 32.61% Unknown Unknown  
  13 28.26% 0 - 50 0 - 16.67 
  12 26.09% 51 - 100 17 - 33.34 
  2 4.35% 101 - 150 33.67 - 50 
  2 4.35% 151 - 200 50.33 - 66.67 
  1 2.17% 201 - 250 67 - 83.33 
  1 2.17% 251+ 83.67 or more 
Total 46 100% - - 
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I then asked respondents “Is sewage removed from your residence?” 76.09% stated it was 
(n=35) and 23.91% stated it was not (n=11). Of the 35 respondents who stated sewage was 
removed, the survey asked “how is the sewage removed from your place of residence?” and 
71.43% stated it was removed by the sewage system [pelo sistema de esgoto] (n=25), 14.29% 
stated it left through the pipelines [pelo encanamento](n=5), and 14.29% stated they did not 
know how it was removed (n=5). However, of the 11 respondents who said sewage was not 
removed, 54.55% stated their waste went to a pit [fossa] (n=6), 27.27% stated their waste went to 
a septic tank [fossa séptica] (n=3), 9.09% to a leachfield/ drainfield [sumidouro (vertical ou 
outro] (n=1), and 9.09% to their condominium (n=1). 
In this area of Brazil (and it was my understanding it was the same for the rest of the 
country as well) there is a difference between a fossa and fossa séptica (a septic tank). According 
to local practices, Fossas are pits made on the ground, sometimes surrounded by brick or cement. 
A septic tank usually means cylindrical plastic septic tanks, which are installed in the ground. 
When participants were asked what happened when they both were full, they replied it would be 
closed up and a new one installed. One of the biggest concerns brought forth by stakeholders 
when discussing this practice is that residents are buying pieces of land, building their homes, 
and not including an engineer or architect who directly works with those in charge of water and 
sanitation; what occurs is that many of these fossas are being built very close to local 
groundwater sources and are likely to contaminate the available potable water.  
 With regards to perceptions of wastewater, responses to the survey question, “How 
important is treatment of sewage or wastewater to you, if at all?,” finding that 97.83% of the 
respondents believed it was “very important” (n=45) and 2.17% said it was “somewhat 
important” (n=1). Finally, the survey asked “Does the absence of proper sewage collection bring 
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you any kind of discomfort or concern?” and 86.96% of respondents stated it did (n=40), while 
13.04% stated it did not (n=6). This suggests that treatment of wastewater ought to be a higher 
priority for local officials.  
Lastly, the respondents were asked questions regarding perceptions related to a lack of 
access to proper sewage collection. When asked, “Does the lack of a proper sewage collection 
bring you some kind of discomfort or concern?” 86.96% of the population surveyed said it did 
(n=40), and 13.04% said it did not concern them or caused them discomfort (n=6). However, 
when asked “What bothers or concerns you the most about not having your sewage being 
collected?” The principal concern for residents in regards to lack of sewage collection was 
contamination of local groundwater.  56.52% are afraid of sewage contaminating their local 
ground water (n=26), 21.74% are concerned about the smell that comes from pit (n=10), 10.87% 
had no concerns at all (n=5), 4.35% were concerned about how very close it was to the main 
parts of their house (n=2), 2.17% stated that it takes a lot of space to build the pit (n=1), 2.17% 
were concerned about the diseases caused by lack of sanitation (n=1), and 2.17% were concerned 
with how much they’d have to spend paying for access to a sewage system (n=1).  
 
Figure 17. Chief concern regarding sewage not being collected.  
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Sustainable Water Systems in Valparaiso and the Federal District  
 To understand what stakeholders believed would be a sustainable water system as well as 
what sustainability meant to them, the research project first had to explore what systems were 
already present, how they functioned and the average amount of consumers who were covered 
by these services. It is important to note that official reports from the local wastewater treatment 
facilities (Saneamento de Goiás—SANEAGO) in Valparaiso were unavailable, and the website 
did not provide the locations of the current treatment plants or the number of people covered by 
their services in Valparaiso. While speaking to stakeholders and residents of the community, 
many of the same observations came up. Specifically, discussions of the level of governmental 
corruption that occurs within the city, which prevents the development of infrastructures—for 
water provision, sanitation, and healthcare—from being implemented or expanded. It was 
through a partnership for RIDE (Regiões Integradas de Desenvolvimento do Brasil) [Integrated 
Development Regions of Brazil] that a clearer understanding and access to the information 
regarding the different wastewater treatment facilities was obtained.  
     
Figure 19. GPS location of surveys (Valparaiso) Figure 20. GPS locations of ETEs 
(Google maps)     (Google maps) 
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 Figure 19 shows the locations of the surveys conducted in Valparaiso. Figure 20 is shown 
side by side to demonstrate the locations of the wastewater treatment plants compared to the 
locations were surveys were collected. Wastewater treatment plants will henceforth be referred 
to as ETE’s (Estações de tratamento de Esgoto).  
“The Traditional ETE of the city, located in Etapa B, has been operating for more than 30 
years, without reforms. There are problems with the discharge of waste from clean-pit 
trucks/septic trucks [caminhões limpa-fossa], at the entrance of the ETE, into a specific 
PV (Poços de Visita) [A PV is a chamber that, through the opening in its upper part, 
allows the access of people and equipment to perform services]. There is an unfinished 
press for sludge in construction. [There is a] Treatment system with preliminary 
treatment and lagoons of complete mixing, with floating aerators, being: 1st aerated 
lagoon, 2nd lagoon stopped, 3rd lagoon with only 2 aerators and 4th lagoon with dead 
zone. According to the operator, the bottom of the ponds does not have waterproofing. 
The effluent is released in the Mangal stream” (RIDE report, 2015). 
 
According to the report, as of May of 2015, 152,825 habitants had access to water and 
60,040 had access to the wastewater system. The total water network extension covers 
308,127.00m and the total sewer network extension covers 99,213.00m (RIDES report 2015: 4). 
In addition, according to the report and the municipal public authority, there is no space for a 
landfill and the waste is sent to the adjacent municipality of Cidade Ocidental. As far as sewage 
treatment, they report there is no space/area for a treatment facility and, as a result, they are 
partnering with the adjacent municipality of Novo Gama. They also state “there is no water in 
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sufficient quantity and quality,” and they are waiting for the connection to the planned system of 
Corumbá IV, which is being developed between SANEAGO and CAESB, the water and 
sanitation supplier for the Federal District.  
 This view was supported by the different stakeholders interviewed who play part in the 
development and maintenance of current sanitation infrastructure in Valparaiso and the Federal 
District. As one of them stated, the big problem is that Valparaiso is basically an urban area that 
does not have any rural land or area to make the implementation of a system possible. As he 
stated:  
“Tudo é área urbana. Esse é o grande problema. Então, de Valparaiso, sua opção é toda 
externa. Teve agua que traem do outro local, para emplear o sistema? Precisam outro 
local. E o esgoto? Vai ter um projeto de uma rede de cobertura e tratamento no 
município adjacente, Novo Gama, por que ela não cabe. La hoje, eles exportam os 
resíduos. Eles mandam pra cidade ocidental, só que lá esta acabando o espaço 
destinado… No Valparaiso não tem lugar. Então é uma complexidade no Valparaiso 
como nenhum lugar outro.” 
 
“Everything is urban area. That is the big problem. Then, for Valparaiso, your choice[s] 
[are] all external. Did you have water from the other site to use the system? They need 
another location. And the sewer? There will be a project of a network of coverage and 
treatment in the adjacent municipality, Novo Gama, because [a system here] does not fit. 
Today, they export waste/trash. They send them to Cidade Ocidental, but the predestined 
space for it is running out...In Valparaiso there is no space. So there’s a complexity in 
Valparaiso like nowhere else.” 
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Both stakeholders and residents who participated in the survey agreed there is an 
increased level of mistrust of the local water/wastewater treatment facility (SANEAGO); 
specifically in terms of their hesitance to increase services provided to residents despite their 
elevated production of water. The report stated the local government and municipality of 
Valparaiso received a proposal from SANEAGO to be in charge of the water provision and 
wastewater treatment; however, the municipality did not agree as “there was disagreement with 
SANEAGO's intentions. They affirmed that in two years SANEAGO quadrupled water 
production, but made few investments in the municipality” (RIDES report 2015, p. 6). In 
addition, the municipality discussed how the coverage does not include the entire municipality, 
and acknowledged the presence of many pits [fossas]. Lastly, representatives discussed the 
continued increase of “new real estate developments [that] leave the sewage treatment to the 
city.” 
 
What should a Sustainable Water System in this Area Look Like? 
 With the knowledge that water availability and scarcity impact access, economic, and 
political realms of life in Valparaiso and the Federal District, this research study focused on what 
aspects were considered important I determining what a sustainable water system should look 
like in this area. Stakeholders involved in the research study agreed that the most important 
aspect in designing and implementing a sustainable water system is to ensure that the least 
amount of negative environmental impact occurs. Based on my qualitative analysis of interview 
responses, when considering how to implement such a system, most stakeholders agreed four 
things needed to be considered: 1) geographical location, 2) water resources, 3) the profile of the 
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population, and 4) the concentration of the population in the area where the project would be 
implemented. Other aspects discussed that needed consideration included the economic and/or 
financial sustainability required for a project. As Jonathan stated, it breaks down into three 
things, “costs of implementation, operation, and consumption. And it costs a lot of money.” 
Municipalities like Valparaiso, who were initially “installed” by certain companies, “who sold 
lots and sold them to families and people who were working in the construction of Brasilia, 
caused cities such as this one to grow exponentially.” From there, stakeholders said Valparaiso 
was made into an entirely urban area by local politicians, without regard to the space and areas 
that would be needed to implement water/wastewater sanitation systems.  
 Other stakeholders discussed how attention to the technicalities of implementing 
wastewater systems are important, but if a system seeks to truly be sustainable, a social 
component must be included. As Marie, a social scientist and researcher in water projects 
discussed,  
“…Ou seja, você planeja tudo em torno duma técnica universal, nos termos de uma 
ciência exata tipo física, onde qualificam condições preferidas de temperatura e pressão, so que 
as pessoas não são assim, então depois vira uma grande confusão. Então ai você que concertar 
as pessoas, a gente sabe que hábitos arraigados ao longo duma vida você não muda facilmente. 
Então eu acho que é um processo... De que o processo de construção da solução técnica 
incorporasse os moradores que a vão utilizar, sejam os moradores, ou organizações 
comunitárias...” 
 
 “…That is, you plan everything around a universal technique, in terms of an exact 
physical science, where you qualify preferred conditions of temperature and pressure, but human 
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beings are not like that, so this becomes a big mess. So it's up to you “correct” people, we know 
that habits rooted in a lifetime do not change easily. So I think it's a process… That the 
construction process of a technical solution incorporates the residents who will use it, whether 
the residents, or community organizations…” 
 
However, even when two of the stakeholders believe the community’s role is important 
in the development of sustainable water projects, the others argued that the community is not 
interested in participating in the development of such systems, are not involved in the political 
process, and are not interested in environmental concerns regarding Valparaiso. This view was 
echoed by the municipality participants of RIDE, who stated that in order for a system to be 
implemented, the community had to play its part both in the political process and becoming more 
involved in meetings regarding the development and growth of the city, as well as by “avoiding 
the accumulation of waste around the city.” As one stakeholder stated, “Se o povo tivesse essa 
prioridade do saneamento, eles iam sair pra rua para exigir aos políticos que fizessem 
saneamento [If people had this priority of sanitation, they would go out [on the streets] to 
demand that the politicians do sanitation.]” 
In wanting to learn the community’s interest in these concerns, the majority of survey 
respondents discussed interest in environmental issues related to water and sanitation. The 
survey found that 63.04% of the residents were “very interested” (n=29), 28.26% were 
“somewhat interested” (n=13), 4.35% were “somewhat uninterested” (n=2), and 4.35% were 
“neutral/neither neither interested nor uninterested” (n=2).  
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Figure 21. Overall interest in environmental issues related to water and sanitation.  
 
The last component that was discussed by all stakeholders involved was the need for 
residents and all members using any type of system to have a certain level of education regarding 
how to appropriately use any system. Some of the individuals interviewed in this project worked 
directly at some of the wastewater treatment plants in the field site. They discussed some of the 
biggest concerns they had with both the systems they already have and the implementation of a 
more sustainable project were that “people do not have this culture of throwing garbage in the 
right place, the sewage is sewage, the garbage is garbage.” They discussed multiple incidents 
where they had found not only large amounts of bottles, feminine hygiene products, and trash 
down the toilet, but also dead fetuses. This was especially a concern between 2003-2005, and 
then again from 2013 to the time the research study was conducted (2015). I will note that 
abortions are illegal in Brazil; a concern that became much more evident as the spread of the 
Zika virus became more prevalent towards the end of the year 2015. The concern with a more 
sustainable water system, or one that incorporates a reuse component thus becomes the idea that 
if the local population used the already present wastewater treatment system as it was intended, 
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the likelihood of success of a system that reuses water would be more probable. As Julienne, a 
social scientist, stated,  
“Nos somos muito contraditórios com as tecnologias que nos vamos criando; então a gente bota 
agua na torneira muito fácil mas depois querem que as pessoas fechem as torneiras ou não 
usem. Então é algo que não é simples. Na hora que a torneira chega na sua casa, é uma 
abundancia, sem esforço nenhum. Então eu acho que se não tiver essa negociação—entre a 
dimensão das relações sóciais e dos valores, dos hábitos—como ha soluções técnicas na 
implementação, é muito difícil depois você rever os conhecimentos.” 
 
“We are very contradictory with the technologies that we are creating; So give access to water on 
the tap very easily but then they want people to turn the faucets off or not to use them. So it's 
something that is not simple. By the time the faucet comes to your house, it [water] is abundant, 
without any effort. So I think if you do not have this negotiation-between the dimension of social 
relations and values, of habits—as there are in technical solutions in implementation, it is very 
difficult to change behaviors.” 
 
Water as a Social Right 
Understanding why there is such a lack of regulation behind granting and expanding 
access to a centralized wastewater treatment system requires an understanding of the socio-
political mechanisms at work in Valparaiso and the other satellite cities around the Federal 
District. Interviews with all professional stakeholders revealed an increased level of mistrust in 
local governments, the promises made, and what motivates local politicians and how that relates 
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to the implementation of sanitation infrastructure in Valparaiso and other satellite cities in the 
Federal District.  
Much of the literature surrounding access and provision of water and sanitation uses a 
human rights framework (Cairns et al., 2014; Johnston, 2008). After the 2010 UN resolution, 
water, and therefore sanitation, are required in order to provide citizens with the ability to fulfill 
other human rights (United Nations, 2012). In terms of water, this humanistic and environmental 
approach is recognized by 75% of countries worldwide, and 67% also recognize sanitation as 
human rights (GLAAS report, 2014).  This approach seeks to provide more equitable access to 
all, but as research suggests, water and sanitation must be regarded as different entities, and 
different tools must be implemented to assess access and provision (Cairns, 2014). The next 
section will discuss how access to water and sanitation are viewed in this area—not as a human 
right, but more as a social right and one of citizenship (Anand, 2011). 
 
Political Will  
The stakeholders interviewed discussed how local politics are involved in the 
implementation of water and sanitation infrastructure, and what that means for residents of 
Valparaiso and the satellite cities. Engineers involved in infrastructural design and water 
provision discussed how times of elections bring forth a wealth of promises regarding changes 
that are sorely needed in local communities, even if they are not fulfilled after votes have been 
promised and someone has been elected. They discussed how the majority of their system is 
public, with governmental control covering most of the access to funding and systems of water 
and sanitation. As Luis, a water reuse engineer stated, “E uma caraterística também nossa 
Brasileira, é que os nossos políticos tem mania de expansionismo e não de mantenedor. Então as 
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pessoas querem inaugurar novas coisas mas manter, é um pouco difícil, porque manter não da 
cacife político” [And part of our Brazilian character, too, is that our politicians have a habit of 
expansionism and not of maintenance. So people want to inaugurate new things but to maintain, 
it's a bit difficult, because to maintain does not guarantee political support.]  
The engineers I interviewed explained that even though they have the training and 
technical knowledge to implement and expand systems, if they have no political support or buy-
in, no changes are going to be implemented. As Jonathan, a practicing engineer, stated, “tem que 
se convencer os políticos do que da uma alternativa na comunidade. Se alguns deles compraram 
essa ideia, perfeito. Sem não, fica difícil.” [You have to convince politicians that you have an 
alternative for the community. If some of them bought that idea, perfect. If they didn't, it is 
difficult.] This sentiment was echoed by most participants in both semi-structured interviews and 
surveys. As another respondent stated, “...e a maioria do politico só esta pensando em eleição. 
Nosso politico tem muito isso, ele não esta pensando na sociedade, ele esta pensando no 
problema ele. Ai ele não fazer investimento no saneamento. Não vai fazer por que isso não da 
voto.” [And most of the politicians are only thinking about election. Our politician[s] has a lot of 
that; he’s not thinking about society, he's thinking about his own problems. So he will not invest 
in sanitation. He’s not going to do that because that will not yield votes]. Local politicians are 
elected every four years; the population elects both executive and legislative branch 
representatives (Utsumi, 2014). Senators are elected for eight years, and are chosen in alternate 
years (Utsumi, 2014). Another aspect to consider in this area is that communities do not see 
sanitation infrastructure—pipes lie underneath roads and homes. Thus, it is not something that 
remains a constant priority in people’s minds, especially if they feel as though they have 
something that temporarily works well enough for them. By the same token, if politicians invest 
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in something that is not seen, the perception is that nothing has been done and someone else 
should be elected.  
Through my time living in Brazil and through constant interactions and discussions with 
stakeholders I also learned that many residents believe that economic interests are the ones that 
drive the development or expansion of spheres that are largely public, not the needs of the 
community. Higher levels of private funding, and constant connections and problems with 
corruption were often covered in the news. When speaking with stakeholders and residents, 
virtually everyone I interviewed, regardless of position, discussed how corruption and economic 
interests drove what projects were included, the amount of money allotted, and at times the 
differences between the money allotted and what was actually used versus what was written off 
as required expenses. Though the examples provided by respondents included the expenses 
incurred during the World Cup and the expansion of roads and areas of higher public traffic, 
many discussed similar things happened when it came to social projects like provision of 
improved water and sanitation. This however must be also looked into from the perspective of 
the government debt and the obstacles that represents. Some of the professionals who were 
interviewed discussed how the government of Brazil spends a significant amount of money in 
retirement payments to public servants; an amount they believe has caused the Brazilian 
government to become highly indebted to banks in order to be able to pay retirees. For some of 
the stakeholders interviewed, the view is that the biggest barrier to sanitation infrastructure 
implementation “is economic, which is political.” As Cesar explained, the problem becomes 
political because “the interests that are being paid for these loans could be used for the creation 
of a system, for retention and improvement to the system of sanitation—but there is almost 
nothing [left in the budget] for sanitation.” As mentioned in the second chapter of this thesis, 
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Brazil ranks as one of the countries that require more than 75% of funding in order to meet 
Millennium Development Goals (GLASS report, 2014). 
Another aspect to consider when discussing challenges involved in the development of 
sanitation or reuse infrastructure is how social perceptions of government funding for social 
programs translates into implementation of needed water and sanitation infrastructures and 
systems throughout Brazil. Social inequalities have marked much of Brazil’s history—stories 
regarding cuts to cultural programs, inequalities due to sexual orientation, and negative 
perceptions regarding governmental funding for social programs are seen daily in the local news. 
The fight for the need for sanitation thus becomes a fight for a social right—the need for 
governments to provide for their citizens. This became especially relevant during the time this 
study was conducted, as impeachment proceedings for President Dilma Rousseff were being 
discussed and the priorities of her political party (the Democratic Labor Party [DPT]) became 
heavily attacked and scrutinized.  As Marie stated,  
“esse ódio, ódio que vem da classe meia inclusive contra os programas sociais, de 
distribuição de rendas, é uma sinal da não aceitação de politicas de inclusão, de diminuição das 
desigualdade social. Acho que tem uma relação visceral ai, em curso. A população brasileira 
esta arrochada.” 
“This hatred, hatred that comes from the middle class even against the social programs, 
of income distribution, is a sign of the non-acceptance of policies of inclusion, of diminishing 
social inequality. I think there's a visceral relationship there, going on. The Brazilian population 
is devastated” 
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This view directly relates to possible funding for the needs of communities like that of 
Valparaiso. As a change of power occurs, the political priorities set by the new government have 
the potential to cause significant harm to those who do not have the power to influence 
government decisions and impacts on the poor. As Marie explained:  
“Então um pais marcado por essas desigualdades sociais, é claro que as dimensões das 
relações de poder interferem mesmo de uma maneira violenta na distribuição dos benefícios 
desses recursos que são geridos pelo Estado. Pelas diferentes estâncias estatais. E ai quando 
você vai definir onde vai aplicar o recurso, onde não vai, quais são as prioridades; é uma briga 
de poder”  
“As a country marked by these social inequalities, it is clear that the dimensions of power 
relations violently interfere with the distribution of the benefits of these resources that are 
managed by the state. By different state offices. And it is there when you will define where the 
resource will be placed, where it will not, what are the priorities; it is a power struggle." 
 
Thus, willing politicians are known to create events to increase resident support, and 
secure votes by means of promising the creation or expansion of an area but do not focus on the 
problems that are already present with current infrastructure or the need to expand sanitation 
coverage to areas in the communities where it is not present. Such case is clearly visible by the 
lack of financial support needed to improve the current sanitation system that covers part of 
Valparaiso—one that has not had reforms in three decades. In addition, a change in political 
leadership and a removal of social programs, which include provision of water and sanitation, 
means that it could take even longer for communities to be included in receiving access to a 
centralized sanitation facility.  
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Land Distribution and Access to Sanitation 
An added “stressor” to the implementation of sustainable systems, or inclusion to an 
already-present system, concerns the way in which the land in Valparaiso and other satellite 
cities/municipalities was distributed during the inception of Brasilia and the Federal District.  
Land distribution was not supervised during the inception of the Federal District—as a result, 
persons were able to purchase/acquire large plots of land, which were subsequently divided and 
sold into individual lots. These lots became what are known as “conjuntos residenciais” or 
“condominios”: closed neighborhoods and home complexes in areas that were registered through 
any governmental registry. As a result, the distribution of the land constraints both the choices 
people have in regards to having access to a centralized sanitation system and the ways in which 
the government can supply funds for these projects. Specifically, due to the uneven land 
distribution and lack of governmental control, many of these areas are considered “informal” 
residences and therefore do not quality for government subsidies and funding for the 
implementation of water and sanitation infrastructure. As one of my informants pointed out, 
“…It is hard to invest when there is no legality in how land was legally distributed… there are no 
banks [that will give a loan] to invest.” This becomes a big area of concern if community 
members believe the government is responsible for providing for them, as access to potable 
water, for example, is viewed as a discourse of citizenship; a social right. If local governments 
do not recognize and provide funding for these cities, it is unlikely that international funding 
would become available for such efforts.  
Lastly, it is important to consider whom the community believes should be in charge of 
making decisions regarding provision of infrastructure. The survey asked, “Who would make 
decisions about whether or not to provide sewage treatment systems?” and found that 43.48% of 
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the respondents believed “local representatives would decide and they would NOT consult 
community members on this decision,” (n=20), 32.61% believed the government of Brazil would 
decide (n=15), 17.39% believed community members would make the decision as a group (n=8), 
and 6.52% believed NGO's and other non-profit organizations would be the ones to make the 
decisions (n=3). As figure 22 demonstrates, despite a discussed lack of trust on local 
government, most respondents stated local or national representatives should make decisions 
regarding wastewater access and provision. 
 
Figure 22. Who would make decisions about whether or not to provide sewage treatment 
systems?  
 
If local residents generally believe local representatives should be in charge of deciding 
who and how to provide treatment to wastewater systems in the city, despite increased levels of 
distrust in local government and an increased perception of corruption within local government, 
the discourse regarding how to actively engage community members in the political process 
while at the same time trusting that elected representatives will in fact improve access to a 
centralized systems becomes more complex. Considering the environmental retrains of installing 
or increasing access must also be considered—as previously mentioned, Valparaiso is largely 
urban and lacks the space needed to implement a treatment facility within its borders. This means 
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alternatives to develop a system that takes this into consideration is sorely needed and would also 
need the governmental buy in and support in order to move further along.  
 The importance of ensuring access to future generations is what drives ideas of 
sustainability in Valparaiso de Goias and the Federal District. Population impact and water 
quality are vital in determining what sustainable projects should look like in this area, though 
equitable access and environmental protection remain key aspects to consider. Other aspects to 
consider in the expansion of current systems or development of new sanitation infrastructure 
include the lack of space available in Valparaiso; this largely urban area lacks the space needed 
to build a more sustainable system. Levels of mistrust of the local water/wastewater treatment 
facility must also be considered as they could make it difficult for partnerships to be fostered and 
improved systems implemented. Lastly, all professionals interviewed discussed the importance 
of a social component to be included if a system truly seeks to be sustainable, as residents and 
future users must be included from the beginning to ensure higher rates of success. In addition, 
views of water as a social right in Brazil must be considered when developing new interventions 
that provide more equitable access to local residents.  
In terms of sanitation, this research study demonstrated that a working sewage system 
was considered very important to the majority of the residents who were interviewed, and many 
did have access to some sort of sewage collection, though understanding and access to a 
centralized sewage system varied. In addition, both stakeholders interviewed and residents who 
were surveyed discussed concerns regarding where sewage is collected—specifically, worries 
about the construction of fossas and their impacts on local groundwater sources and 
contamination were voiced by both groups. Stakeholders and residents in the area also 
considered environmental issues related to water and sanitation important, and stakeholders 
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discussed the importance of educating residents about the appropriate use of current systems 
before implementing more sustainable ones. Overall, access to water and development of 
sanitation projects remain sorely needed yet contested in this area.  																																								
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CHAPTER FIVE 
Conclusions and Recommendations  
“Acho que esse processo ai [o impeachment da presidenta Dilma Rouseff] vai ter repercussões 
que causam medo pra o povo do Brasil... A gente não merecia isso não. E ai é isso—o que eu 
vejo ao corto prazo é um desinvestimento nas politicas sociais. E saneamento é isso. E no Brasil, 
como a gente conversava, a retorica politica do direito a saneamento e a agua potável é um 
discurso de cidadania, não é direito [humano] não... [Então eu] acho que vai ver um refluxo de 
recursos nos direitos sociais. Como no Brasil, o saneamento é um direito social. É um dever do 
estado e um direito do cidadão.” (Marie, researcher).  
“I think this process [the impeachment of President Dilma Rousseff] will have repercussions that 
cause fear for the people of Brazil ... We did not deserve this. And there it is—what I see in the 
short term is a disinvestment in social policies. And sanitation is that. And in Brazil, as we have 
talked about, the political rhetoric of the right to sanitation and drinking water is a discourse of 
citizenship, it is not a [human] right... [So I] think there will be a backflow of resources in social 
rights. Because in Brazil, sanitation is a social right. It is a duty of the state and a citizen's right.”  
 
Wastewater Treatment Systems 
 This project aimed to assess the socio-cultural effects lack of sanitation represents in the 
lives of residents of Valparaiso de Goias, Brazil. It also focused on perceptions of water scarcity 
of both local residents and professional stakeholders involved in the water and sanitation 
development, infrastructure, treatment and provision. Guided by three main research questions, 
the project assessed whether there were perceived problems observed due to the lack of a 
comprehensive sanitation system that addressed the needs of all residents in Valparaiso, the 
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perceived socioeconomic and health impacts related to a lack of access to a sanitation system, 
and some of the ways in which local residents address the issue. In addition, I wanted to assess 
whether any sustainable solutions were currently being implemented, and whether any 
sustainable options were feasible and/or desired by members of the community and stakeholders 
alike. Finally, I focused on assessing perceptions of water scarcity and insecurity in Valparaiso 
and whether any infrastructural, political, or other structures hindered equitable access to 
sanitation infrastructure and reuse practices. This chapter will begin with demonstrating the 
connections between my research questions and research findings, followed by a discussion of 
the role water scarcity played throughout the research. It will then continue into a discussion 
regarding the use of political ecology and the ways in which this project assessed some of the 
gaps between political ecology of water and sanitation. Finally, applied recommendations as well 
some community-based initiatives to improve water usage derived from the study will be 
discussed.  
 
Research Question 1: What are the perceived problems that result from the lack of a sanitation 
system in Valparaiso at the city level? In particular, what are the perceived socioeconomic and 
health impacts of the lack of sanitation? 
I focused on documenting the perceptions of the residents, stakeholders involved in 
wastewater treatment and implementation, and local government officials of Valparaiso and the 
Federal District concerning whether access to sanitation was viewed as a problem and what their 
concerns were regarding a possible lack of access. I found the initial challenge to be the inability 
to readily access information regarding any sort of sanitation system, the area of coverage, and 
the specific system(s) in place. In the Federal District, the local sanitation company (CAESB) 
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provides easy online access to information regarding the various wastewater treatment facilities 
(Estações de Tratamento de Esgoto—ETE’s). Specifically, there is easy access to the project 
flow, current average flow, customer service area, the type of system/treatment, the effluent 
recipient body, the physical location, phone number and whether they allow visitors for each of 
the locations. The site also provides GPS coordinates for each location, GIS mapping, and 
detailed pictures of each system. As discussed in chapter four, there was lack of access to similar 
information regarding any system in Valparaiso, and it was only through a great deal of work 
and partnerships with the different stakeholders involved in this research study that I was able to 
gain access to this information.  
Secondly, I found there was a disconnect between residents’ knowledge of whether they 
had access to a centralized wastewater system in their residence and the presence of a non-
centralized treatment option. When asked if they had access to a system, 84.78% (n=39) stated 
they did. However, later questions in the survey demonstrated that many residents lacked access 
to wastewater removal and depended on alternative options, such as pits [fossas], septic tanks 
[fossa séptica], leachfields/ drainfields [sumidouro], and others. Lack of knowledge regarding if 
and how wastewater was removed from their household became relevant as 97.83% of the 
residents who were surveyed felt treatment of sewage or wastewater was very important to them. 
Thus, if residents believe access is important but not all households are provided with equitable 
access to a centralized sanitation system, the social and environmental impacts that will arise as 
the population continues to grow will significantly influence the health of local watersheds and 
residents alike. Additionally, said impacts will intensify if technological support is not provided 
to those who will not be granted access due to distance, lack of funding, and division of the land. 
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It is difficult to assess whether there were substantial health problems related to uneven 
access to sanitation throughout the city given the limited information available in the Brazilian 
Institute of Geography and Statistics (IBGE). In fact, the latest National Basic Sanitation Survey 
was completed in 2008 and focused on municipal management of basic sanitation, basic 
sanitation services, water supply sewage treatment, rainwater management, and solid waste 
management (IBGE report, 2008). Though some survey respondents discussed a higher 
prevalence of skin rashes during the rainy season—given the large amount of flooding that 
occurs on an almost every day basis—it is difficult to quantify accurate percentages. This does 
suggest that further research on health impacts is necessary in future studies. 
The broader issues discussed by stakeholders involved in the study included a significant 
concern over the environmental consequences and impacts related to a lack of access to a 
centralized wastewater system. Specifically, these concerns included the current ways 
wastewater is collected in many homes, the lack of space in the urban city of Valparaiso for the 
creation of a wastewater treatment facility that would be closer to residents, and the possible 
contamination of local groundwater sources. Engineers interviewed focused their concern on the 
ways homes were continuing to be built without the assessment of an engineer regarding how to 
collect waste from their homes. Though many residents believed they had a septic system set in 
place, engineers discussed that in reality those in charge of the construction of homes would 
install a fossa (pit) and did not consult with a professional with working knowledge to water and 
sanitation, thus putting many local groundwater sources at an increased risk of contamination. 
Residents also echoed this concern, with a significant number of the population surveyed 
(56.52% (n=26)) stating their biggest worry was also of contaminating local groundwater, 
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followed by concerns regarding the smell that comes from the area that collects their waste and 
its proximity to main parts of their home.  
Question 2a: Are there any sustainable options currently being considered to address the 
problem at the city level? If so, what are they? 
 The research study found that there are currently no sustainable options being considered 
to address the problem at the city level. Stakeholders discussed the main hindrances in 
implementing such a system included the lack of political will in implementing and expanding 
access to a system, the perceived lack of knowledge from community members on how to use 
the current system, and the lack of funding available to support such a project given the 
constraints resulting from the political turmoil surrounding the impeachment of now ex-president 
Dilma Rousseff and the impacts of change of power in social programs. A decrease in funds that 
were delegated for social programs was expected after the impeachment; increasing access to 
water and sanitation infrastructure were seen as part of a social program to improve livelihoods.  
 There is currently one wastewater reuse system in the Federal District. Known as the 
Rede Sarah De Hospitais De Reabilitação (Sarah Network Of Rehabilitation Hospitals), the 
treatment station processes 720 cubic meters per day. Though there is a pilot project that uses an 
anaerobic reactor effluent (UASB) with a microfiltration plant, the idea of implementing a 
citywide wastewater reuse system is not something that is being considered for either Valparaiso 
or the Federal District.  
Question 2b: Are there infrastructural, political, or other structures in place that are hindering 
the implementation of a sanitation system? If so, what are they? 
Groundwater contamination is exacerbated by the ways in which the land was historically 
distributed. Many of the areas that do not have access to sanitation are not recognized as lawfully 
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sold pieces of land. Now, over 50 years after the inception of the Federal District and after the 
first generation of residents who were born and raised in Brasilia and surrounding satellite cities 
have become adults and seek to purchase their own homes, they inherit this problem that comes 
from the lack of recognition of the land where their homes are located and the inability to access 
governmental funding or to apply for loans to increase access to a wastewater treatment facility.  
Furthermore, the fact that the current facility that treats some of the wastewater in 
Valparaiso has not had any renovations in 30 years is cause for concern for residents, local 
government, and water and sanitation professionals. Lack of improvements and renovations 
translate into decreased capacity for the current system. Some of the current concerns include 
operation and maintenance problems due to old equipment, burned out parts that had no 
exchange scheduled, and infrastructural problems throughout the different treatment facilities.  
 Moreover, an increased level of mistrust of the local sanitation company (SANEAGO) 
and the ways in which they have increased their revenue but have failed to invest in the city is a 
cause for concern for the local government. Initiatives like the Integrated Development Regions 
of Brazil (RIDE-Regiões Integradas de Desenvolvimento do Brasil) have the potential of being 
extremely beneficial for improving and expanding access to sanitation in satellite cities like 
Valparaiso, but a level of trust and partnerships between the different agencies, along with 
financial support, is necessary. At the time the research was conducted, a positive outcome that 
improved levels of trust in the agency seemed unlikely.   
 The lack of political will was the most significant impediment discussed in the hindering 
of access or implementation of a sanitation system in Valparaiso and other satellite cities around 
the Federal District. Stakeholders across the board discussed how political will is the crucial 
aspect that determines whether a project will have the financial support needed to be 
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implemented or succeed. In other words, if a local politician was not interested and bought into a 
project that was being developed and which would benefit the local community, it would not be 
implemented. Stakeholders discussed time and again how the most important factor was to have 
the political buy-in and support; if obtained, the funds would be more tangible and easier to 
access. Though a constraint could be seen as economic, it became political in nature as local 
politicians have the ability to request and access the funds needed for said projects. However, 
personal political interests and the importance of securing votes were voiced as the most 
important factors influencing how local politics worked. Thus the importance of being elected 
and the desire for expansionism superseded the implementation and maintenance of sanitation 
systems sorely needed by local communities especially as said systems are not currently causing 
significant perceivable damage or currently affecting public health.  
 
Water Scarcity  
Research Question 3: Do local populations and stakeholder groups consider water 
scarcity or insecurity a problem in their community? How is this currently being addressed, if it 
is at all? 
 Perceptions of water scarcity significantly varied from the stakeholders interviewed and 
the residents who were surveyed. Of residents surveyed, 65.22% do not believe they reside in a 
water scarce area; those who felt they did discussed some of the ways in which that impacts their 
day-to-day lives, including washing clothes, cleaning, cooking, and bathing. Over 50% of 
residents also believed there was enough water for everyone in their community; this 
geographical area is the second to be affected by water shortages in the country. Stakeholders 
however discussed the pressing lack of water availability in the area, stating that it was the worse 
	 93	
in the country. Not only that, but the dual problem of access to natural resources and reliable 
infrastructure that dictates how water shortages are and will continue to be addressed in the 
future, as the population continues to steadily grow and more individuals continue to move to 
satellite cities like Valparaiso due to their inability to afford housing in Brasilia. Thus, cities like 
Valparaiso become areas where individuals come to sleep, but their jobs and lives are largely 
based in the capital, and an increased investment is placed on that area over the place where they 
reside.  
Water Reuse 
 Stakeholders discussed the need for systems that take advantage of the large amounts of 
precipitation during the rainy season and find ways to collect it so that it can be used in multiple 
ways during the dry season. Specifically, concerns about the sizeable number of fires 
(quemadas) that occur during the dry season due to the high temperatures and extremely dry 
weather, along with water shortages in different areas, called for the implementation of some 
system that takes advantage of available sources when they are present. As previously 
mentioned, during the time of my study, at least 100 fires occurred in the Federal District and 
nearby satellite cities. The lack of access to a water reuse system meant most of these fires had to 
be put off by usage of treated, potable water. Many stakeholders discussed the benefits of 
improving rainwater collection during the rainy season, and the multitude of uses rainwater has 
for individual households and satellite cities as a whole. They argued that implementation and 
expansion of water reservoirs would be a suitable option to combat the problem in this area, 
given the large amounts of land that are already considered protected areas and have no human 
access or contact. Thus, the use of funding to create and expand water reservoirs would translate 
into decreased demands on potable water and the local watershed.  
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Stakeholders also expressed concern for the current ways in which residents used potable 
water for secondary uses, including washing cars, front yards, and floors, when rainwater could 
be used for those purposes. However, when residents were asked whether they implemented 
water-saving techniques, many discussed using water from their washing machine to wash cars, 
front yards, and flush toilets. Many residents of Valparaiso also stated they saved water from the 
shower to flush their toilets. Although the residents surveyed do not perceive water to be scarce, 
many practice water saving and water-reuse techniques to reduce the amount of water used. 
Thus, water reuse techniques were observed in this study and a culture of reuse was largely 
present at the household level in Valparaiso. Practices that continued to support and foster the 
culture of reuse need to be expanded and included in lessons for school-aged children and adult 
residents alike. In addition, support efforts that include teaching safe rainwater harvesting 
techniques as well as manageable ways to collect potable water that has been used for washing 
clothes or showering and can be reused, could demonstrate significant positive impacts in the 
rates of reuse in this community. Future studies would benefit from using a larger survey sample 
and looking specifically into water reuse techniques implemented at the household level 
throughout the different satellite cities, including Valparaiso.  
Finally, the use of treated wastewater to irrigate agriculture was also supported by 
71.74% of residents who were surveyed, with 28.26% reporting reservations for the use of 
treated wastewater. This finding resonates with the literature regarding reservations voiced by 
different communities regarding the use of treated wastewater for irrigation (Carr et al., 2011; 
(Carr & Potter, 2013), but also sheds light on the understood value that water reuse would 
represent if implemented throughout the city. As previously mentioned, other areas of Brazil 
already implement water reuse practices for agricultural and industrial uses with success (Leal et 
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al, 2011; Grant et al 2012). Thus, the implementation of a water reuse system or increasing water 
reuse practices at the household level seem to be a feasible option in this area.  
 
Political Ecology  
 This research study used the theoretical framework of political ecology to learn about the 
relationships between local residents, stakeholders, politicians, and the local environment in 
determining the effects lack of equitable access to sanitation and water scarcity play in 
Valparaiso. As previously stated, political ecology enables researchers to assess relationships of 
power that frame social inequalities around water, water access, and management (Budds, 2009: 
418). Political ecology is also used as a theory to assess historical and current relationships 
between decision-makers and stakeholders, and how these reflect into changes to the 
environment to address population needs, while also taking into consideration the role 
globalization and hierarchies play in decision-making and socio-environmental mechanisms 
(Gezon and Paulson 2005, Watts 2005, Whiteford et al., 2016). 
The effects of environmental degradation can be observed throughout the country of 
Brazil. In the Federal District, two-thirds of the area of the Federal District area are considered 
environmentally protected areas by law and currently cannot be altered. In Valparaiso, the rapid 
alteration of the landscape post-inception of Brasilia meant the quick construction and 
development of a once rural and natural landscape to an increasingly growing urban city that 
lacks the ability to implement a wastewater treatment facility close by and thus depends on 
continual transport of waste—of both garbage and wastewater—to offsite facilities.  
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Figure 23. Trash Burning on a Back Road in Valparaiso. Picture taken by author. 
 
The same occurs with their access to potable water, as the current quantity and quality of 
their water continues to diminish, the city awaits its connection to the Corumbá IV system to 
fulfill the needs of its citizens. Initiatives that seek to reduce dependence and usage of potable 
water for secondary uses are neither present nor prevalent, given the perceived notion that water 
is not scarce. This perception, contradicted by those who work with water bodies and in areas of 
water and sanitation, is more often contested in an academic setting; implementation of 
sustainable systems that have the ability to reduce pressures on local environments rely on 
political support and an understanding of the appropriate use by residents in local communities. 
Though the technical knowledge may be present and available, the support needed to implement 
such interventions is missing altogether. A considerable concern therefore, becomes how the 
implementation of a sustainable wastewater system with a reuse component may negatively 
impact a community, given some of the negative results observed with the current wastewater 
system set in place. As previously discussed, a prevalent concern voice by many of the 
stakeholders interviewed was the notion that many residents do not know how to appropriately 
use the system currently in place. Many described how some residents use the system as a trash 
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disposal venue—garbage, toys, feminine products, and at times deceased human fetuses were 
found at the ETE’s (wastewater treatment stations). In the long term, this represents damage to 
the infrastructure that is set in place to treat wastewater; a concern that is magnified given the 
lack of maintenance the treatment facility in Valparaiso has received in 30 years. This, coupled 
with stakeholder perceptions of the lack of political involvement of residents in satellite cities 
regarding the implementation of the infrastructure needed to support sanitation efforts, makes it 
increasingly difficult to increase the necessary government attention and support needed in this 
endeavor. Thus, behavior change is needed to support the efficacy of a treatment system.  
 The historical ways in which the land was distributed in the satellite cities surrounding 
the Federal District also have a significant role to play in the implementation of sanitation 
infrastructure. The inception of the Federal District required external manual labor to bring to 
life the designs of architect Oscar Niemeyer and urban planner Lúcio Costa (About Brasilia, 
2015). The laborers became known as candangos, and came from different areas of Brazil to 
work in the construction of Brazil’s new capital.  
 
Picture 24. The Monumento aos Candangos pays tribute to the workers who built Brasilia. 
Picture taken by author. 
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Their move however, was expected to be temporary; it was assumed workers would 
return to their original cities after completion of the project. Many of these residents saw the 
construction of Brasilia as an opportunity to improve their livelihoods, and thus decided to settle 
in the Federal District. Purchase of land became very expensive, and many moved to the 
outskirts of Brasilia (Plano Piloto), in what are now commonly known as the satellite cities. 
During the inception of the Federal District, land distribution in the outskirts of Brasilia was 
largely unsupervised, thus allowing for the purchase of large areas of land, which were 
subsequently separated and sold into individual lots. The lots, known as “conjuntos residenciais” 
or “condominios” are residential neighborhoods that are not registered within any governmental 
office or registry. “Illegal” distribution of the land where now many residents have built their 
homes over the last couple of decades means that local governments do not recognize these 
residential areas as “legal” settlements. Without said recognition it is almost impossible to secure 
governmental or external (i.e. bank) funding to support the implementation and expansion of 
wastewater infrastructure that leads to a centralized wastewater treatment facility option. For 
local residents, this translates into constrained options regarding the ways in which they dispose 
of their waste, and leads to alternatives that result in negative impacts for their local environment 
and local groundwater sources.  
 Unlike other areas in the world, Brazil does not see access to water and sanitation as a 
human right. Rather, it is part of a discourse of citizenship and a social right. As one of my 
informants stated, “it is a duty of the state and a citizen's right.” Discourse of water as a human 
right took greater attention after the 2010 UN resolution stating that both clean water and 
sanitation are necessary in order to achieve all human rights (United Nations 2012). How this 
right is actually reflected on the ground requires the separation of provision of water and 
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provision of sanitation as different entities, which also involves the use of different tools to 
assess access and provision (Cairns, 2014). Brazilian residents, however, do not see access to 
water and sanitation as a right given to everyone and required to improve livelihoods by helping 
to ensure other human rights, but rather as a responsibility the State has to its residents because 
they are Brazilian and it because ensures improved livelihoods for the country’s residents. This 
provision is encompassed within the provision of social programs and social development, a 
topic that became of great concern during my research. 
With the changes in national leadership and the impeachment of now ex-President Dilma 
Rousseff, the diminished amount of support for social programs in the country was expected to 
be reduced at the time this research study was conducted (2015). The federal government of 
Brazil is formed in part by ministries, which are part of the executive branch of Brazil. At the 
time the research study was conducted, President Dilma Rousseff had 32 ministries. Post-
impeachment, it was reported that new government would only have 20 ministries. Specifically, 
 
“The Ministry of Labor and Social Security are divided and Social Security will become part of 
the Ministry of Finance. Other folders that will be merged will be: Communications to Science 
and Technology; Agrarian Development and Social Development; Ports and Civil Aviation to 
the Ministry of Transport; Culture to Education; And Women, Racial Equality, Youth and 
Human Rights, today a single portfolio, will be under the command of the Ministry of 
Justice…The central bank, the Attorney General’s Office, the Social Communication Secretariat 
and the Office of the Chief of Staff of the Presidency of the Republic will no longer be 
considered ministries.” (Roxo & Iglesias, 2016). 
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 After President Michel Temmer was officially in office, it was determined that not all of 
the ministries initially reported would be cut, and his government now has 26 ministries. Water 
and sanitation initiatives are considered to be part of social development, and concerns over the 
uncertainty of cuts and funding caused stakeholder respondents to believe initiatives to grant 
expand access to needed infrastructure were going to be negatively impacted. As support for 
social enterprises and projects such as improved access to water and sanitation are decreased, 
public health and safety concerns increase. If, access to water and sanitation are rights of 
citizenship, one could argue that appropriate implementation and access to water and sanitation 
infrastructure should also be included.  
Lastly, following Schweitzer & Mihelcic’s (2012) definition described in chapter two, 
“sustainability is characterized by: equitable access amongst all members of a population to 
continual service at acceptable levels providing sufficient benefits, and reasonable and continual 
contributions and collaboration from service, consumers, and external participants,” the current 
sanitation systems in Valparaiso fall far behind on meeting these expectations. There is a 
misunderstanding between whether residents have or do not have access to the centralized 
wastewater treatment; some who believe they do count septic tanks as having access when they 
are not connected. Though the majority of the population surveyed agreed that treating 
wastewater was important for their community, the research study found that access is uneven; 
services could be intermittent depending on the season (rainy versus dry); and access to potable 
water of good quantity and quality are not present throughout and are a cause of concern for 
local officials.  
Contributions to Political Ecology   
This research study contributes to the political ecology of water and sanitation in three 
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main ways. First, this project assesses the gap of water and wastewater reuse; most of the work 
in political ecology focuses on the history, politics, and management of potable water and its 
implications. By analyzing perceptions of water reuse of both the resident and stakeholders 
involved in water provision, the project takes into consideration how relationships between 
different players impact water access and provision in Valparaiso. Second, the project takes into 
consideration the importance behind technical knowledge as it applies to the development and 
implementation of water and sanitation infrastructure to improve local livelihoods; specifically, 
the project described the gaps between technical knowledge and implementation of sanitation 
infrastructure. It demonstrates that in the case of the Brasilia and the satellite cities that surround 
and comprise the Federal District, the technical knowledge required to design and implement 
sanitation projects and infrastructure is present and available. Unlike other areas in developing 
countries, were constraints due to lack of access to materials and/or technical expertise are 
present, this area contains a wide range of technical, professional, academic and applied 
knowledge that can be drawn on to develop and implement projects that will reduce the demand 
on diminishing natural resources in the area. To my knowledge, the literature in political ecology 
seldom discusses the role and importance of technical knowledge and how it reflects into water 
provision. This project demonstrates the importance it has in both providing tangible input in the 
development and implementation of infrastructure, but also in the understanding these 
stakeholders have in the socio-political aspects of water and sanitation provision, as well as what 
mechanisms hinder and prevent the development and expansion of projects that are sorely 
needed in communities.  
Lastly, the multi-scale nature of the study demonstrates the importance of using multiple 
methods to provide a comprehensive picture of the mechanisms behind issues regarding lack of 
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access to water and perceptions of water scarcity. This project used semi-structured interviews 
with professional stakeholders involved in areas of water, sanitation, local government, and 
social sciences, to further understand the barriers faced in regards to improving water and 
sanitation access in Brazil and in Valparaiso and the Federal District specifically. Their 
knowledge was key in order to make connections that related how historic events reflected on 
local livelihoods today, but also provided technical information regarding how political and 
infrastructural systems work and often go hand-in-hand and are interdependent. However, this 
project also wanted to learn local residents’ perspectives on these same issues and employed the 
use of surveys to quantitatively collect this information from multiple residents that lived 
throughout the city. The value of this multi-scale analysis was possible due to the length of my 
stay in Brazil (March-December 2015), the relationships that I was able to build and foster 
throughout my stay, and my ability to live in a satellite city that dealt with these problems and 
provided first-hand experience into some of the concerns local residents had regarding sanitation 
infrastructure and perceptions regarding water scarcity and insecurity.  
Applied Recommendations  
 Stakeholders interviewed often voiced their concerns over the ways in which residents 
use the current sanitation system. They discussed how a lack of knowledge regarding appropriate 
usage causes problems for utility operators and engineers, as they have to identify ways to 
prevent further damage to the current systems. A partnership between the Federal District’s 
environmental sanitation company (CAESB) and Goias’ environmental sanitation company 
(SANEAGO) is already present, as they work together to implement access to a new potable 
water source. This project therefore suggests a program that allows for tours to local ETE’s 
(wastewater treatment facilities) in the Federal District. The systems are similar, but most 
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importantly, some of these ETE’s are already suited and allow for visitors. This could be used as 
an opportunity for CAESB and SANEAGO engineers and utility operators to explain how the 
systems works, some of the issues they have encountered related to customer usage, and what 
household practices should be implemented to improve and protect the current infrastructure set 
in place.  
In addition, initiatives to protect and preserve water are already present in CAESB and 
through the University of Brasilia (UnB). Projeto Biogama, spearheaded by the Universidade de 
Brasilia, and the Mobilização pela Preservação da Água (Mobilization for Water Preservation), 
an initiative from the Companhia de Saneamento Ambiental do Distrito Federal (CAESB-
Environmental Sanitation Company of the Federal District) are two of the programs that already 
demonstrate a collaborative effort to reduce pollution to local groundwater resources in the area. 
Projeto Biogama focuses on promoting environmental education and promotes the collection of 
used cooking oil for reuse; specifically by making soap and biodiesel for their university 
students’ transportation system, UniCampi (UnB projetos, 2013). CAESB also established the 
Mobilização pela Preservação da Água (Mobilization for Water Preservation) initiative, where 
certain service stations throughout the city of Gama allow local residents to drop off their 
collected used oil (CAESB 2015).   
Local knowledge regarding the negative impacts of oil dumping is very scarce in 
Valparaiso and other satellite cities, with current projects having limited staff available to 
conduct presentations at local schools, churches, and community gatherings. The Projeto 
Biogama, for example, currently has two students who take part in outreach efforts, and three 
faculty members who work in the reuse component of oil collection (UnB projetos, 2013). This 
research study therefore suggests the hiring of two community outreach employees for each of 
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the facilities who already accept visitors to start increasing outreach and education efforts 
regarding these projects in Valparaiso de Goias. Community members are unsure of whether a 
wastewater treatment facility or the collection of wastewater is present in the city. There are also 
many concerns regarding the way in which the local sanitation company spends its money but 
does not invest in the city. Efforts that include an increased awareness and knowledge of the 
community regarding their access to a system, how it functions, and measures to take to prevent 
further damage to the infrastructure are sorely needed. Thus, surveys can be developed and 
implemented pre- and post-visit or educational activity to measure knowledge increase and 
further support educational efforts. In addition, outreach efforts would benefit from the inclusion 
of students who need to complete their internships (estagios) and are interested in the area of 
water and sanitation.  
Community-based initiatives to improve water usage  
 Residents surveyed discussed different ways in which water consumption in the area 
should be controlled. Though 54.35% felt the best alternative would be for residents to receive 
bonuses for saving water, 32.61% agreed that residents should receive fines for excessive 
consumption and/or receive a bonus on their account for saving water. Stakeholders interviewed 
agreed that some sort of financial cost should be attributed if responsible water usage is desired. 
Although the sample of residents surveyed is not statistically reflective of the population of 
Valparaiso, this projects suggests that a larger survey that measures the level of support 
regarding the implementation of fees for excessive consumption and the giving of a bonus that 
could be applied to their water bill for responsible water usage should be considered by CAESB 
and SANEAGO. In addition, funding for access, expansion, and maintenance of sanitation 
infrastructure must be considered if the goal is to improve access to all residents of Valparaiso. 
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As such, questions assessing residents’ level of agreement regarding a fee that would directly go 
towards these costs should be considered.   
An alternative that was often discussed by stakeholders interviewed was a way for 
rainwater to be collected during the rainy season and used during the dry season. Initially, many 
discussed the importance of reuse and expressed how in an ideal situation, Brasilia and satellite 
cities like Valparaiso could have a plural network—a network of potable water and a network of 
reuse water. The implementation of a reuse water system would significantly reduce the demand 
on water for industrial purposes at the macro scale and secondary uses at the household level. 
That being said, it is extremely important to consider people’s behaviors regarding the 
appropriate usage of a reuse system. Specifically, concerns as to the way the current sanitation 
system is used are discouraging, and worries over the ways in which human and environmental 
health could be negatively affected were often discussed throughout my time in Brazil. However, 
a second option discussed was a proposal for Brasilia to develop and increase water reservoirs to 
improve the collection and retain high levels of rainwater as a way to compensate for the water 
shortages that were starting to be observed during the time the study was conducted. The 
collection of rainwater would prove beneficial initially as a source of non-potable water that 
could be used to diminish the fires that occur on an everyday basis during the dry season. The 
reservoirs would also have the dual purpose of helping with the problems of flooding that occur 
during the rainy season. As previously discussed, a voiced concern for residents was the problem 
of gutters being able to handle the large amounts of water during the rainy season, the amounts 
of trash that wash up from them, and people’s need to walk through it all; especially if they rely 
on public transportation. In addition, a future expansion of this system could be piloted to assess 
the decreased reliance on potable water—and later treatment—through sanitation systems.  
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 There are a few challenges that could impact the way these recommendations are 
implemented. Wastewater treatment station (ETE) tours would require an adjustment on behalf 
of all professionals working in the facilities and an increased level of comfort with having 
community members present. In addition, safety measures must be considered if tours included 
an extended viewing of the different systems and how they worked. Furthermore, a level of 
interest in these tours must be present in order to justify the use of funds to hire new staff at the 
ETEs. Tours could be piloted with high school and undergraduate students at the local schools 
and universities and post-visit surveys could be used to learn about specific areas of interests and 
ways tours could be improved before including other members of the community. Additionally, 
outreach efforts would require employment of students who are interested in areas of water and 
sanitation engineering and developing and fostering community relationships. As was often the 
observed case, successful estagiantes were later hired by the companies where they completed 
their internship. If it were not already present, CAESB and SANEAGO would benefit from 
including a pathway program that put interns on a track to employment post-graduation.  
 
Sharing Results  
 An executive summary with the main findings of this project will be written in English 
and Portuguese, and will be shared via email with representatives from: 
• CAESB: Federal District’s environmental sanitation company  
• SANEAGO: The State of Goias’ environmental sanitation company 
• The directors of RIDE: Integrated Development Regions of Brazil 
• Municipal Bureau of Development and Urban Infrastructure (Secretaria Municipal de 
Desenvolvimento e Infraestrutura Urbana) 
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• Municipal Bureau of Economic Development (Secretaria Municipal de Desenvolvimento 
Econômico) 
• Municipal Bureau of Social Development (Secretaria Municipal de Desenvolvimento 
Social) 
• Municipal Bureau of Environment and Family Farming (Secretaria Municipal de Meio 
Ambiente e Agricultura Familiar), and the  
• Municipal Health Bureau (Secretaria Municipal de Saúde). 
 
Conclusion 	
 Access to wastewater treatment infrastructure varied throughout the city of Valparaiso. I 
found that readily accessible information regarding the specifics of a sanitation system were not 
available for Valparaiso, while the same information for treatment in the Federal District was 
provided and could be easily accessed by the general population. I also found that the majority of 
local residents who were surveyed (97.83%) felt treatment of sewage or wastewater was very 
important to them. In addition, the importance of providing equitable access to a centralized 
sanitation system was influenced by lack of technological support, lack of funding, and division 
of the land.  Environmental impacts due to a lack of access to a system that provided wastewater 
treatment for all were also an important concern for both surveyed residents and professionals 
who were interviewed.  Current wastewater collection practices, lack of space in the city, and 
contamination of local groundwater sources were voiced as the most prevalent concerns in the 
area. Furthermore, sustainable alternatives are not being considered in the area, as community 
practices in using the current system that is available, the lack of space in the urban area, the lack 
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of funding, and the lack of political will make it extremely difficult for this option to be 
implemented.  
 Perceptions of water scarcity varied between local residents and local professionals 
involved in water service and provision in Valparaiso. Whereas local residents feel water was not 
scarce in the area, water provision professionals discussed how Valparaiso and the Federal 
District are located in a water stressed area, with an increased risk for running out of water. In 
addition, the lack of space makes it extremely difficult for new water, sanitation, or waste 
projects and infrastructure to be implemented, as the city is located in an urban area that relies on 
external options to access fresh water, treat their wastewater, and dispose of their waste.  
 Finally, the expansion of water reservoirs and the implementation of a system that 
collects rainwater and uses it to extinguish fires during the dry season and assists with some of 
the water demand and water shortages present in different areas of the Federal District and 
surrounding satellite cities like Valparaiso seem to be the most suitable option that could be 
implemented in the area. Community-based initiatives to improve water usage included the 
usage of fines and bonuses to encourage appropriate use of potable water and penalties for 
excessive water consumption. Behavior change, however, is needed to support the increased 
likelihood of success of these initiatives. This includes learning the appropriate use of current 
treatment systems available, the impacts related to living in a water scarce area, and increased 
political support to implement and fund the infrastructure needed for these initiatives.  
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